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PUBLISHERS' NOTICE, 



FRENCH'S ARITHMETICS. 

This Series consists of Four Books, viz. : 

I. FIRST LESSONS IN NUMBERS. 

II. ELEMENTARY ARITHMETIC, 
in. MENTAL ARITHMETIC. 
IV. COMMON SCHOOL ARITHMETIC. 



The Publishers present this Series of Text-Books to American Teach- 
ers, fully believing that they contain many new and valuable features that 
will especially commend them to the practical wants of the age. 

The plan for the Series, and for each book embraced in it, was fully 
matured before any one of the Series was completed ; and as it is based 
upon true philosophical principles, there is a real progressiveness in 
the books that is not found in any other Series of Arithmetics 
published. 



Entered, according to Act of Congress, in the year 1869, by 

HARPER & BROTHERS, 

In the Clerk's Office of the District Court of the United States for the 

Southern District of New York. 




BnsnoESs men generally agree in the statement that, after leaving scbool, 
they were obliged to learn, and in many cases to devise for themselves, 
methods of computation adapted to their nse in business. The universality 
of this experience led the Author of this Series of Arithmetics to a careftd 
and protracted investigation into the philosophy of the development of 
the mathematical powers of the mind, and to a critical examination into 
the presept methods of teaching ^^rithmetic. From these investigations 
he has become convinced that, in order to make practical arUhmeticianSy 
a radical change in the plan of text-books upon the subject is necessary. 

The acloiowledged requisites of a good method of instruction are thesej 

Ist. It must be adapted to the nature of both subject and learner ; 

2d, It must be an uninterrupted progress from the easy to the difficult ; 

Sc^. It must use &cts known to the learner, in imparting to him a knowl- 
edge of the unknown subject ; 

4^. It must regard the natural order of development of the subject, and 
present it in that order ; 

5^^ It must arrange the substance of the &cts presented under each 
general division, into brief summaries, recapitulations, or general principles ; 

6^. It must thoroughly reach the understanding of the learner. 

This book fully recognizes these requisites, in every Chapter, Section, 
and Case. The attention of teachers and parents is particularly invited to 
the following distinctive features of the work : 

Order of Subjects* — ^A philosophical arrangement of subjects has been 
carefully observed. The four classes of numbers, Integers, Decimals, Com- 
pound Numbers, and Fractions, are presented in the order here stated. 
But Factors and Multiples precede Fractions, as a knowledge of the former 
subject is essential to a clear understanding of the latter. The Chapter 
on Converse Operations presents, in immediate connection, those operations 
in numbers which are the converse of each other. The succeeding Chapters 
present the subjects of Percentage, Ratio and Proportion, Evolution, Pro* 
gressions. Mensuration, and Miscellaneous Problems. 

Principles and Rules* — Each new process or method of computation 
is introduced inductively, and the Principles which follow are evident 
sequents of the Inductions. The learner is required to make practical 
applications of these Principles in solving a number of Problemsi, thus 
giving him a thorough comprehension of the principles upon which the 
practical calculations of after life are based. ' Rules are then presented^ 
which arc uniformly based upon the Principles ptevVou'&V^' ^^XaX^^^s^^^ 



IV PREFACE. 

Illustrations* — The 'pictures are designed to aid the pupil in acquir- 
ing a clear understanding of the subjects and principles which they illustrate, 
and also to cultivate a taste for the beautiful in art. The Italic Figures, 
which were cut expressly for this Series, also add much to the beauty and 
attractiveness of the book. 

Problems* — ^Much labor has been bestowed upon the preparation of the 
Problems, to make them the vehicle of practical knowledge. Nearly every 
occupation, trade, profession, and art has its own peculiar business terms, 
and its peculiar articles of commercial exchange, with their appropriate 
market values. The use of these business terms, and transactions in these 
articles of exchange, make up the every-day matters of the business world. 
Thus, the merchant, the manufacturer, the grocer, the druggist, the phy- 
sician, the lawyer, the printer, the bookseller, etc., etc., has each his own 
statistics of business ; and from these have been prepared problems that 
convey to the pupil a great amount of knowledge of the principles, customs, 
and details of business. Such problems are all the more interesting from 
their practical utility, while they are none the less illustrative of the Prin- 
ciples of Numbers. The Problems are all prepared from materials collected 
for this book, and present statements and business terms in a correct 
business way. In this way the arithmetic of the school-room may be made 
to meet, in a considerable degree, the practical wants of after life. Abstract 
problems possess little interest for pupils, and hence few of them are found 
in this book : but the number of practical problems drawn from the every- 
day transactions of business, greatly exceeds that in any similar work. 

Useless Matter* — ^Reduction of State Currencies is nearly obsolete, 
Alligation Alternate is merely a curiosity of numbers, English Money is of 
little value to American youth, and many denominations in Compound 
Numbers often heard of in the school-room are unknown in business. 
Those who look for these matters in this book will look in vain. 

New and Distinctive Features will be found in the Notation, 
Multiplication, and Division of Integers and Decimals ; Compound Num- 
bers ; Factors and Multiples ; Division of Fractions ; Converse Operations ; 
Table of Legal Rates of Interest, from official sources; Classification of all 
computations in Percentage under Five General Cases ; Rules for Interest 
and Partial Payments ; Average of Accounts ; Proportion ; Evolution; Pro- 
gressions; Review and Miscellaneous Problems; and the deductions of 
Principles from Inductions, and the basing of Rules upon Principles. 

In the preparation of this work for American Schools, the Author has 
had constantly in mind the present condition and the future requirements 
of American youth. The work differs, both in general plan and details, 
firom other works upoii the same subject. It is confidently believed that 
the adoption and introduction into schools of the distinctive features of the 
book will effect a change in methods of teaching, that shall result 1: 
making good^ practical ArUhmeticians, 
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VI MANUAL. 

30. Those teachers who prefer to nseihe "borrowing 10" method of subtraction, 
will find an explanation of that method in the Elementary Arithmetic of this Series. 

82. An explanation of Left-hand Svbtraction sometimes assists pupils in acquiring a 
dear understanding of the process commonly called ** borrowing ten.*^ The following 
course will enable you to make the explanation : 

Ist, Solve the problems in Case L, page 28, commencing at the left hand to subtract 
2<2. Take a subtrahend whose right-hand figure only exceeds the corresponding figure 
in the minuend (as 582 — 847), commence at the left to subtract, calling the tens figure of 
the minuend 1 less, and adding the 1, as a ten, to the ones of the minuend. 

Zd. Proceed in a similar manner with problems in which other orders of units of the 
subtrahend exceed the like orders in the minuend,- as shown in the following: 

EzFLAifATiON.— Since 7 is more than 3, we haye 4—1=3. Since 2 is more solution. 
than 0, we have 12 — 7=6. Since 4 is not more than 6, we have 10—2=8. SS062 
Since 8 is more than 2, we have 5-^=1. And 12—8=4. 17248 

With practice, pupils will acquire great facility in left-hand subtraction. SS814 
34. The market grades or qualities of some kinds of goods are indicated by certain 
marks upon the cask or package. Thus, in sugars, we have A or " straight A,^* /^or 
" diamond A," ® or " circle A," B, and C « etc. v 

38. In explanations of solutions, use the true multiplicand for the multiplicand. 

52. A dear understanding of this Prindple will aid the pupil in the induction to 
divicdon of decimals. 

57. These problems should be solved by both long and short division. 

59. ^^ io°S division, require pupils to memorise the catch-words, divide, multiply, 
wMract, bring dawn. And indelibly impress upon their memories this fact : 

For every figure of the dividend ue&d after the fianit quotient figure ia obtained, 
there must be a figure in the quotient. 

61. Beferring to 93i Note 1, teach the pupil how to write a quotient oontainiQg a 
fhiction ; as 14|}. 

69. Instruct pupils, when explaining solutions, to tell what is given, and what^s re- 
quired. Thus, " In problem 4 are given a number and cUl its parte but one. To find 
this part, I subtract the sum of the given parts firom the number.'" 

In problem 9 explain the use of the *' or repeating marks. 

70. Problem 16. "As per annexed schedule" is a I'^^)* 
common business reference to a bill or memorandum on Bounty, $949 
the same paper. CaU the attention of pupils to the signi- | 'J?' ^ ^14= t?a 
fication of the commerdal terms found in the problems. ^^ tt n xf^ ^fn 

71. Problem 30. Cultivate neatness, order, and method _7 " " 18= 126 
in blackboard work. Thus, the solution of this problem 36 m^. $1S12 
might be placed upon the blackboard as here shown. $13 12+36=$42 permo. 

Explain the meaning of Average, and how it is fonnd. 

72. The Areas in this Table are from standard authorities. A littie ingenuity will 
enable yoa to greaUy increase the number of problems of the kind found on this i>age. 

75. The only place in which and is properly used in reading numbers, is in a mixed 
number, after the integer. Thus, 6.7, 6 and 7 tenths; 4^, 4 and sixteenths. 
78. Pupils should carefully compare Art. 129« 130« with Art 26* 26. 27> 

80. Familiarize pupils with the reading of such numbers as 1400.010 ; 1000.410 ; .1400 

81. I Instruct pupils to place the decimal point in the result, before adding S7 

83. ) or subtracting the ones. Beqnire them to subtract without writing **-91 
decimal dphers in- the minuend over decimal figures in the subtrahend. 

94. Encourage pupils to solve problems in different ways. Thus, " In how many 
vrmya oaa tiUs problem (28) be solved f* " Which way do you prefer, and why f* 



MANUAL. Vll 

97. Pirat R»fkrenee.—The coins are shown in the cnt, page 96, in penpeetiye, and of 
coarse only the longest diameter is correct in measurement. 

Second Reference. — Gold and silver coins are alloyed, to make them hard enough for 
use as a circulating medium, without depreciating perceptibly in value by wear. 

Third Be/erence. — ^Pupils must make all their computations in decimals ; and express 
parts of a cent, in final results, in fractions, when they are halves, fourths, or eighths. 

. 113. "^ Fixed Standards^ are weights and measures established by the General Gor- 
emment, or recognized and sanctioned by custom. 

116. Abbreyiations of denominationB should always be written after the numbers, 
and be followed by periods. The signs $ and £ are written before the nnmbers. 

118. By English Statute Law, a heaped bushel is 18| inches in diameter, 8 inches 
deep, and heaped in a true cone to the height of 6 inches. This cone, 18| inches in 
diameter and '6 inches high, is 1 peck. 

126. I The denominations of square and cubic measures are used only in compnta- 

126. ) tions, the measurements being taken in linear units. 

131, Each lot of a Government Section of land is divided into 2 Fortim, Hence, 
1 section (640 A.) =4 quarter-sections (160 A. each) =8 80-acre lots (or 80'8)=16 40*8. 

136. 1 solar year is 6 h. 48 min. 48 sec. longer than a common year. 
4 " ye#s are 23 " 16 " 12 " " 4 " years. 

100 »* " " 24 da. 6 " 20 " •• 100 " »♦ 

400 " " " 96 " 21 »» 20 " ♦* 400 " ♦» 

Hence, if 97 days be added to every 400 years, the calendar will be only 2 h. 40 min. 

ahead of true time. These 97 days are distributed among 97 leap-years. (See 234.) 

137. Require pupils to point out, on all diagrams, the lines defined. 

138. A geographic mile=^ of 69.16 Eng. mL=1.15^ mL=l mL 48.86 rd. 

142. The commonly recognized units of the other Tables are, for Canada Money, 
Dollar; Sterling Money, Pound; Wood Measure, Cord; Surveyors' Linear Measure, 
Foot and Chain ; Surveyors' Square Measure, Square Chahi and Acre ; Time, Day and 
Tear; Circles, Degree, Right Angle, and Circumference. 

144. As none of the tables or denominations of the Metric System have come into 
actual use, a presentation of theTables is all that the present state of the sut^ject demands. 

160. ) Problems like 17 are easily solved by left-hand subtraction. 

162. ' Commendng at the left, we have 17 mi — ^14 mL 
=8 mi. 3rd. (4rd.— Ird.)— Ord.=3rd. 6Jyd.+2yd. ^2 *^*- ^ ''^ f S'^ J -^ 
=7Tiyd.,and7iyd.-4yd.=3iyd.=Syd.l£t.6in. Ifb. ^« O « » 



6in.+lft.=2ft6in.,and2ft6in.-2a=0ft.6in. SmL3 rd. Syd^O/L ein, 

167. If the multiplfer or divisor is less than 1, the first two principles will be re. 

versed. 
178. The following method of finding the least common multiple is preferred by 

many. Take, for example, Problem 13, page 178. 
We first arrange the numbers from least to great- J>, li^,^li^ J ^, 3 J, 45^ CO, 72 5 



3_ 
3 

4 



est, and cancel or drop such as are factors of any 7, 9, 12^ 72 

of the others. We next divide through by any prime 7, 3, 4, 24 

number that is a factor of any two, or by any number y^ Jj ~^^ g 

that Is a factor of all the given numbers ; and divide i^ j j ^ 

these results and the undivided numbers in the same iyy^2y.Sy.3y.3y.4=2S20 
manner ,- and so on, until the final quotients are prime to 
one another. The ^visors and final quotients are the factors of the least common multiple. 
183. Show wherein these (General Principles are similar to the General Principles of 
Division, Art. 278. 
187. The fractional unit I is 6 times as great as the fractional unit ^. That is. 
The Uis the denomincOor of a/racHon, the greaUr is its froctUynaX vaAl, 



VUl MANUAL. 

193 Mixed nmnbers are readily subtracted by left-hand subtraction. 7\=7A 
For example, take Ex. 2, page 193. Since || is more than ^, we haye 5i=d|f 
6-8=3, and »U'-^f =SI- 3|i 

206. G-ive several original problems like Problems 9, 10. Require pupils to write out 
a full explanation of a solution, and therefrom deduce the Jhrineiple stated in this Note. 

211. Decimal figures which continually repeat, are called a JRepetend. Its value is 
expressed by a fraction with the repeating figures for the numerator, and as many 9^ 
for a denominator. Thus, {=.666. . . . =|=j ; |=.428571 .... =|||Hi=*- 

221. G. is the abbreviation for the Latin Centntm, signifying one hundred; and M. 
for the French MiUe^ signifying one thousand. 

223. A logical explanation of any solution requiring more than one process or com* 
putation, or of the reasons upon which any principle or process is based, is an Analysis. 
This section applies particularly to the solution of problems which involve more than 
one process or computation. 

224. Pupils should face south, and hold their books erect before them, while study, 
ing or explaining this astronomical cut. 

252. The tax on any sum from $1 to $10,000 can be taken from a Table that gives 
only the tax on $1, $2, $3.. to.... $10 inclusive, if the table is carried to six decimal 
places. Thus, if the tax on $1 is $.023145, on $10 it is $.28146; oil $100, $2.3145; on 
$1,000, $23,145; on $10,000, $231.45; and so of $2, $20, $200, $2,000, eta 

262. In New Hampshire and Connecticut teachers should require pupils to solve 
the problems on page 262, both by the U. S. Court Bule and tlie Bule for their own 
State. In the books used in Yermont will be found, in an appendix of 12 pages, the Ver- 
mont law for annual interest, with explanations and applications. 

291. Explain that the third term is divided by the first, to find the value of a unit : 
and the result is multiplied by the second term, t-o find the value of the number of 
units ; the same as in Analysis, Art, 370. Also, require pupils to solve the problems 
by analysis, after solving them by proportion. 

293. Pupils will learn to state problems very rapidly, if they are taught to first write 
€he terms in two lines, as they occur, writing the second set of conditions under cor- 
responding terms of the first For example, in Problem 6, page 294, the pupil writes 

10 h. 1305 bar. 13 da. tt v *i. i * *v i-*- 

16 h. f ** 39 ** ^^ ^° ^^^ arrange the couplets. 

(P. 292, prob. 24). (P. 292, prob. 24). 



In solving problems, some . 

teachers write the work in one ^^J^'j^ /^ 
of the forms here shown, in ~^ 

prefn«nce to the forms given 
on pages 290, 293. 
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800. Other roots are indicated by placing over the radical sign the figure denoting' 
the required root; as V) V> V* ^^ 

810. Sfaice 2« X a* = a*, the V of a number = V of V- -^d since 2» X 2» 5C 2» = 

(2«)» =a«, anda> X 2» = (2»)« = 2«, the V of a number = V of V of V> or V of V. 

w V o' V* 
313. ) In Progressions, if any three of the five things are given, the other two may 
317. I he found. The rules here given cover the ordinary applications of the subject 

321. Have a figure drawn to illustrate each definition and problem in this Chapter. 
326. j. These Principles (V., p. 325, ni., p. 827) may be made nlain to the pupil by 
827.) pnotioal applications. 




1. A Unit is a amgle tlung, or one, of any kind. 

2. A ^umbei- ia a unit, or a collection of nnite. 
NoTX. — An; number is eltbcr concrete or abstract. 

3i A Concrete dumber ia a aomber applied to some 
object ; as, foor men, ten apples, £fty days. 

4. An Abstract dumber is a number not applied to 
any ol^ect ; as, fonr, ten, fifty. 

5. An Jnteffer is a number the nnits of ■which are 
whole or nndivided. 

Note. — lategers are aJso colled Whole Jfvmbert. 

6. Unity is the abstract nnit 1. 

1, ArithnteHc is the science of nnmhers, and the art of 
compntation. (B«e Uanui, pigs e.) 

8. A Solution is a process of compntation used to ob- 
tain a required result. 

9i A ^Probletn is a question requiring a solution. 

lOi An ^Explanation ia a statement of the reasona for 
the manner of solving a problem. 

IK A f^ncipie ia a general truth upon which a proc- 
ess of computation is founded. 

12. An Example is a problem used to Illustrate a prin- 
ciple, or to explain a method of computation. 

1S> An Ana^sis is a statement of the diEFerent steps in 
a solution. 

14> A Sule is a brief direction for performing any com- 
putation. 

Note, — TheieKenenJ 4efiiiitloDS apply to liQcA&ues otu-os^iwt^. 



10 INTEGERS. 

SECTION II. 
j\ro TjLTiojst Aj\n> j\rzrMBitA.Tiojv. 

15. JVolaiion in arithmetic is the art of expressing 
numbers by ten characters, called figures. 

These figures are 

0123^66189 

called na/a^M^ one^ twOf threej four, ft^oe, sio^ seven, eigM, nine. 

The figure 0, also called Cipher, denotes nothing, or the 
absence of number ; and the other figures represent the 
first nine integers, and are sometimes called Digits. 

16. Mimeraiion is the art of reading numbers ex- 
pressed by figures. (See Manual, page 5.) 

To express numbers greater than 9, two or more of the 
ten figures must be combined. 

17. In -writing numbers, every ten (ytie^ taken together 
are called a ten. 

Ten is written 

2 tens are called imenJby^ 

5 tens " fifty, 

8 tens " eigkt/y, 

9 tens " ninety y 

When two figures are written together to express a num- 
ber, the left-hand figure expresses teuB, and the right-hand 
figure ones. Thus, 

Sixteen consists of 1 ten and 6 ones, written 16 
Thirty-five " 3 tens " 5 ones, " 35 

Seventy-two " 7 tens " 2 ones, " 72 

Nmety »* 9 tens " ones, " 90 

18* Every 10 tens taken together are called a hundred. 

One hundred is written 100 

Two hundred " fSOO 

Peven hundred ^^ 700 





10 


written 


20 


u 


50 


(( 


80 


(( 


90 
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When three figures are written together to express a 
number, the left-hand figure expresses hundreds, and the 
other two figures express tens and ones. Thus, 

Four hundred twenty-seven consists of 4 hundreds 
2 tens and 7 ones, and is written j^g? 

2 hundreds 5 tens and 6 ones, or two hundred fifty- 
six, is written g$6 

7 hundreds 1 ten and 8 ones, or seven hundred 
eighteen, is written 718 

5 hundreds 3 tens and 9 ones, or five hundred thirty- 
nine, is written 5S9 

4 hundreds 6 tens and ones, or four hundred sixty, 
is written j^eo 

1 hundred tens and 5 ones, or one hundred five, 
is written 105 

jEXJEJsciajEa. 

1. Write m words, 10, 30, 70, 23, 99, 16, 11, 12. 

2. Write in words, 100, 400, 700, 350, 280, 190. 
8. Write in words, 596, 281, 694, 375, 333, 899. 
4 Write 108, 904, 801, 707, 510, 811, 600, 150. 

Express by figures the following numbers : 

5. Fifty, ninety, forty-one, sixty-six. 

6. Fourteen, one hundred, four hundred, six hundred. 

7. Two hundred sixty, five hundred ninety. 

8. Seven hundred ten, three hundred twenty-six. 

9. Five hundred eighty-one, six hundred fifteen. 

10. Two hundred four, five hundred three. 

11. Seven hundred six, eight hundred one. 

12. Six hundred fifty, seven hundred twelve. 

18. Five hundred sixty-three, two hundred ninety. 
14. One hundred nineteen, nine hundred ninety-nine. 

19* In writing numbers, every 10 hundreds taken to- 
gether are called a thousand, every 10 thousands taken 
together are called a ten-ihousand, and every 10 ten- 
thousands are called a hundred^housand. 

When a figure stands at the left of hundreds in a num- 
ber, it express thousands ; when at the left oi ^o\]ka»si^^*'^ 
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1,000 

5,000 

9,000 

10,000 

20,000 

60,000 

100,000 

800,000 

800,000 







expresses ten-thousands ; and when at the left of ten- 
thousands, it expresses hundred-thousands. 

One thousand is written 

Five thousand 

Nine thousand 

Ten thousand 

2 ten-thousands, or twenty thousand, 

Sixty thousand 

One hundred thousand 

Three hundred thousand 

Eight hundred thousand 

20* Every three figures in any number, 
counting from the right, are called a Period. 
Periods of figures are separated from each 
other by commas. 

The first, or right-hand period, consists 
of ones, tens, and hundreds ; and the second 
period of ones, tens, and hundreds of thousands. 

Nine thousand one hundred is written 

Six thousand two hundred fifty 
Two thousand seven hundred forty-two 
Ten thousand four hundred 
Fifty-six thousand six hundred seventy 
Nmeteen thousand one hundred thirty-six 
Forty thousand seven hundred nine 
Eighty-two thousand six 
Three hundred seventy-six thousand 
Five hundred ten thousand 
Six hundred thousand five hundred 
Three hundred fifty-two thousand seven 
hundred eighty-two 

15. Read 5,000; 4,200; 1,360; 6,384; 8,569; 8,113. 

16. Read 9,011; 5,608; 3,008; 1,040; 4,076. 

17. Read 30,000 ; 57,000 ; 42,300 ; 65,850 ; 88,294. 

18. Read 15,203 ; 47,056 ; 50,912 ; 90,052 ; 89,005. 

19. Read 80,006 ; 25,030 ; 60,200 ; 40,475 ; 30,800 ; 55,768. 
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9,100 

6,250 

2,742 

10,400 

56,670 

19,186 

40,709 

82,006 

876,000 

510,000 

600,500 

852,782 
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"Write the following numbers : 

20. Two thousand ; seven thousand fiye hundred. 

21. Four thousand one hundred sixty. 

22. Nine thousand six hundred fifty-three. 
28. Three thousand eight hundred eleven. 

24. Seven thousand forty-one. 

25. One thousand one ; two thousand fifty. 
36. Five thousand four hundred nine. 

27. Sixteen thousand five hundred. 

28. Eighty-one thousand two hundred seventy. 

29. Eleven thousand nine hundred eighty-five. 

30. Read 275,000 ; 100,000 ; 860,000 ; 493,600 ; 815,350. 
Write the following numbers : 

81. Two hundred thousand. 

32. Six hundred fifty thousand eight hundred. 

88. One hundred nine thousand seven hundred twenty-six. 

84. One hundred five thousand eighty. See Manual. 

21* The third period of figures con- i .- | 
sists of ones, tens, and hundreds of mill- 
ions. 

In any full period the right-hand 
figure is ones, the middle figure tens, 
and the leffc-hand figure hundreds. 
Thus, in any number consisting of three full periods, there 
are ones, ones of thousands, and ones of millions ; tens, 
tens of thousands, and tens of millions ; and hundreds, 
hundreds of thousands, and hundreds of millions. 

One million two hundred thirty-one thou- 
sand three hundred sixty-four is written 1,SS1,S6J^ 
Twenty-five million " 25,000,000 
Nme hundred million " 900,000,000 
Four hundred six million " 406,000,000 

BXBMCISB8. 

86. Read 4,000,000 ; 80,000,000 ; 73,000,000 ; 9,721,312. 

86. Read 18,271,100; 300,000,000; 253,729,594; 604,000,000. 
Write the following numbers : 

87. Nine million ; fourteen million. 
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38. Four hundred fifty-two million. 

39. Nine hundred one million. 

40. Three hundred million two hundred sixty-fiye thousand. 

41. Five hundred nine million six hundred twelve thousand nine 
hundred eighty-five. 

22* The first period is called the period of ones or units, 
the second the period of thousands, and the third the 
period of millions. 

The fourth period is that of bUlions, the fifth that of 
trUliom, and the sixth that of quadrillions. 

i i 



a ? 

or* 



Si 11 li M 

^•M ^M^ ^M^ <m9 

o o o o ■ 



49 3, 367, 508, 21 0,06 4, 119 

111 1 1 s 1 1 i 111 1 1 i 1 1 s 

JEXJEJSCISJES. 

42. Read 4,359,006,110 ; 19,000,000,000; 40,060,139,194. 
48. Read 5,236,481,279 ; 10,500,600,000 ; 92,675,244,000. 
44. Read 3,000,000,000,000,000 ; 396,728,136,294. 
46. Read 17,262,005,030 ; 18,000,039; 410,000,060,000. 
Write the following numbers : 

46. Five billion two hundred million twenty-two thousand eight. 

47. Forty-five billion one hundred fifteen million one hundred 
sixty-four thousand eighty-nine. 

48. Fifty-two trillion. 

49. One hundred nine quadrillion. 

50. Nine billion three hundred six thousand. 

61. Four hundred seventy-eight quadrillion two hundred thirty- 
four trillion eight billion five hundred sixteen million seven hun- 
dred thousand five hundred eight. 

62. Six hundred nineteen million thirty. 

23t The ones, tens, hundreds, thou- ^ c c c c c ^ c c 

sands, etc., of ^y number are caUed llllll||l 

units of different orders; ones being **- *'*'' " 

simple units, or units of the first order/. 59 3, 29 8, 756 
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tens, units of the second order ; hundreds, units of the third 
order, and so on. 

24t Eveiy figure has an absolute or simple value, and a 
local value. Its simple value is the number of ones it ex- 
presses when taken alone. Its locd valve is the order of 
units it expresses in a number. Thus, 8 when taken alone 
expresses 8. things, 8 ones, or 8 simple units ; but when 
taken with other figures it expresses different units, accord- 
ing to its place. In 80, it expresses 8 tens ; in 800, 8 him- 
dreds ; in 8,000, 8 thousands, and so on. (See Manual, page 5.) 

25* A unit of any order is ten times as great in value as 
a unit of the next lower order. Thus, a ten is 10 times a 
one ; a hundred 10 times a ten ; a thousand 10 times a 
himdred, and so on, as shown in the following 

NOTATION AND KUMEBATION TABLE. 

10 ones are 1 ten, 

10 tens " 1 hundred, 

10 hundreds " 1 thousand, 

10 thousands " 1 ten-thousand, 

10 ten-thousands " 1 hundred-thousand, 

10 hundred-thousands ^* 1 million, 

and so on. 

1 ten is 10 ones, 

1 hundred " 10 tens, 

1 thousand *^ 10 hundreds, 

1 ten-thousand " 10 thousands, 

1 hundred-thousand " 10 ten-thousands, 

1 million ^' 10 hundred-thousands, 

and so on. 

26* Principles af J^otation* 

L The values of the differerd places tVi a number increase 
from right to left in a tenfold ratio. 

n. The place which any figure occupies in a number deter- 
mines the value expressed by it in that number, 

nL The highest period of any number mvM stand at the4efly 
and (he succeeding periods in their order* 
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IV. Every fuU period must consist of three figures, — hun- 
dreds, tens, and ones ; the place of any unit not named in the 
given number being filed by a cipher, 

V. The three places of any period not named in a number 
must be filed by three ciphers. 

27. Principles of JV^umeration, 

I. Every integer consisting of more thdn three figures should 
be separated into periods. 

n. Each period of an integer is read separately, as hundreds, 
tens, and ones ; the name of. the period being pronounced cfter 
the ones* 

in. In reading any number^ the nam£8 of places andperiode 
filled urith ciphers are omitted. 

EXJEBCI8B8. 

53. Read 80; 290; 763; 409; 7,000; 2,009; 6,080. 

54. Read 9,393 \ 6,500 ; 50,000 ; 83,400 ; 14,008 ; 10,086. 

55. Read 612,694 ; 806,123 ; 559,026 ; 300,006 ; 110,090. 
"Write the following numbers : 

56. Eighty ; three hundred ; nine hundred ten. 

67. Fifty-five ; seven hundred sixteen ; four hundred one. 
58. Eight thousand ; fifty thousand ; ninety-two thousand. 
69. Six hundred twelve thousand one hundred sixty-five. 

60. Fifteen thousand seventeen. 

61. Four hundred thousand fifty-six. 

62. Sixty million ; seven hundred million. 

63. One hundred eighty-two million three hundred fifty-five 
thousand four hundred eighty-eight. 

64. Two hundred nine million eighteen thousand nine hundred ten. 
66. Read 320,000,296 ; 200,166,000 ; 693,100,083 ; 501,080,276. 

66. Read 433,279,187,595 ; 309,400,060,009. 

67. Read 393,000,000,000,000,000 ; 117,371,646,903. 
"Write the following numbers : 

68. Sixteen trillion three hundred ninety-six billion. 

69. Two hundred forty-seven billion fifty-six thousand. 

70. Seventy-one trillion two hundred forty-one. 

71. Two hundred sixty-seven quintillioD. 
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SECTION III. 

A.DDITIOJ\r. 

INDUCTION .A^TD DBrETrNITIONS. 

28* 1. Mabia had 3 peaches, and Gkorge gave her 4 more. 
How many peaches had she then ? 

2. Frank has 5 large rabbits and 6 small ones. How many 
rabbits has he ? 

3. How many apples are 6 apples, 4 apples, and 7 apples ? 

4. How many birds are 5 birds, 7 birds, 3 birds, and 6 birds ? 

5. Ella has 5 roses, Mary has 8, Olive has 4, Alice has 7, Louise 
has 9, and Flora has 6. How many roses haye All the girls ? 

29* Addition is the process of uniting two or more 
numbers to form one number. 

30« The Amount or Sum is the result obtained by 
Addition. 

31* The !Parts are the numbers which axe united to 
form the sum. 

32. The Siffn of Addition ^ made thus +, is called 
Tlvi^ ; and when written between numbers, it signifies that 
they are to be added. 

33. The Siffn of JEquality^ made thus =, when writ- 
ten between numbers or sets of numbers, signifies that they 
are equal to each other. Thus, 4 + 5 = 9; 16 = 3 + 7 + 6. 

NoTB. — ^A number with the sign $ before it expresses dollars. 

6. What is the sum of 5 cents, 9 cents, and 8 cents ? 

7. Add 9, and 5, and 3, and 4, and 7. • • 

8. Add 6 books, 8 books, 5 books, 4 books, and 9 books. 

9. 12 days + 8 days + 7 days + 1 day = how many days ? 

10. What is the amount of 5 pens, 11 pens, 8 pens, and % pens f 

11. 16 pictures + 7 pictures + 8 pictures + 8 pictures + 9 pic- 
tures = how many pictures ? 

12. The parts are 12, 7, 4, 1, 5, and 8. What ia -ttife «Qisi\ 
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34* ADDITION TABLE. 
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cj^&:ei I. 
The Buxn of all the figures of any place not more than 9. 

35i We can add apples to apples, dollars to doUars, pens 
to pens, or hours to hours ; but we can not add apples to 
dollars, nor pens to hours. For 4 apples + 9 dollars = 
neither 13 apples nor 13 dollars. 

Again, we can add ones to ones, tens to tens, or hun- 
dreds to hundreds ; but we can not add ones to hundreds, 
nor tens to thousands. For 4 tens + 9 thousands = 
neither 13 tens nor 13 thousands. 

36. iBxAMFLE. What is the sum of 4,216, 3,152, and 1,321 ? 

Explanation. — Since we must add ones to 
ones, tens to tens, himdreds to himdreds, etc., 
it is most convenient to write the parts with 
like orders of units in the same column. We 
then add each column separately, writing the 
sum directly under the column added. The 



SOLUTION. 




Parts, 



8689 Sum. 

sum of the ones, 1 + 2 + 6, is 9 ; the sum of the tens. 
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2 + 5 + 1, is 8 ; the sum of the hundreds, 3 + 1 + 2, is 
6 ; and the sum of the thousands, 1 + 3 + 4, is 8. The 
result, 8,689, is the sum required. (See Maniud.) 
In this manner solve and explain the following 

J^MOBIiJEMS, 

Fmd the sum in each of the first five problems : 

(1) (2) (3) (4) (5) 

64 71 556 3,615 . 215,124 

36 26 J8 2,371 583,642 

6. A man gaye |22 for a coat, and |26 for an overcoat How 
much did he pay for both ? $^7, 

7. A gentleman paid |125 for a horse, and |162 for a carriage. 
How much did both cost him ? $287, 

8. A farmer has 14 cows, 11 oxen, and 23 yomig cattle. How 
many head of cattle has he ? JfS. 

9. One day a miller sold 821 barrels of flour, the next day 143 
barrels, and the third day 286 barrels. How much flour did he 
sell in the three days ? 699 larreh, 

10. What is the sum of $6,418, |61, and |430 ? 

11. Add 13,300 miles, 2,061 miles, 1,486 miles, and 2,012 miles. 

12. In the Congressional Library at "Washington there are 60,700 
volumes, and in the library of the Smithsonian Institute 25,000 
volumes. How many volumes in both libraries ? 75,700, 

13. Three men together purchase a vessel, A paying $11,725, 
B, $10,060, and 0, $8,120. What is the cost of the vessel ? 

$29,895. 

14. One day a produce dealer bought from three men 720 bush- 
els, 146 bushels, and 1,124 bushels of oats. How many oats did he 
buy ? 1^989 Jmshels. 

16. An army containing 41,430 men received two reinforcements, 
the first of 13,226 men, and the second of 24,234 men. How many 
men were then in the army ? 78,889, 

16. A dealer in real estate sold three city lots for $1,220 each, 
another lot for $2,126, and a farm for $12,210. For how much did 
they sell? $n,^^^. 
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GJLe:Ei II. 

The sum of all the figures of any place more than 9. 

SI, 5 + 8 + 3 = 16, and 16 = 1 ten and 6 ones. 

5 hundreds + 8 hundreds + 3 hundreds = 16 hundreds, 
and 16 hundreds = 1 thousand and 6 hundreds. 

7 tens 4- 9 tens + 8 tens = 24 tens, and 24 tens = 2 hun- 
dreds and 4 tens. Hence 

When the sum of the units of any order exceeds 9, the tens 
of this sum are units of the next higher order, 

38. Ex. What is the sum of 3,475, 2,694, and 1,363 ? 

ExPLANAtioN. — We write the parts as in 
Case I., draw two horizontal lines underneath, "^'^ bolittion. 
as shown in the First Solution, and then add. S47S 
The sum of the ones, 3 + 4 + 5, is 12, or 2 ^2^63 

ones and 1 ten. We write the 2 ones below 

the lower line as the ones of the sum, and the 
1 ten in tens' place, between the two lines, ta 7B82 
be added with the column of the tens. The * 

sum of the tens, 1 + 6 + 9 + 7, is 23, or 3 tens and 2 
hundreds. We write the 3 tens as the tens of the sum, and 
the 2 hundreds in hundreds* place between the two lines. 
The sum of the hundreds, 2 + 3 + 6 + 4, is 15, or 5 hun- 
dreds and 1 thousand. We write the 5 hundreds as the 
hundreds of the sum, and the 1 thousand in thousands' 
place between the lines. The sum of the thousands, 1 + 1 
+ 2 + 3, is 7, and this we write as the thousands of the 
sum. The result, 7,532, is the sum required. 

Explanation. — In the Second Solution we 

write the parts as before, draw one horizontal second soltttion. 

line underneath, and then add. The sum of SJf75 

26 9 A 
the ones is 12, or 2 ones and 1 ten. We write i<qes 

the 2 ones below the line for the ones of the 

sum, and add the 1 ten with the column of 7632 

tens. The sum of all the tens is 23, or 3 tens 
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and 2 hundreds. We write tbe 3 tena as the tens of the 
stim, and add the 2 hondreda with the colnmii of hun- 
dreds. The sum of all the hundreds is 15, or 5 hundreds 
and 1 thousand. We write the 5 hundreds as the hundreds 
of the sum, and add the 1 thousand with the column of 
thousands. The sum of all the thousands is 7, and this we 
write as the thousands of the sum. The result, 7,632, is the 
sum required. 




17 The numbere on thew packages 
I of erpresa fre Rlit allow their we ^ht 
n pounds What is thr weight of the 
iDBrked packagea that have been un 
loaded ? 971 p<mndi 

18. How many poimda do the caak, barrel, and half-barrel 
weigh ? 1, ISS. 

19. What is the weight of all the tnarked boxes on (he express 
wagon ? i, 110 pound*. 

SO. How much does all the marked iVeight on the wagon weigh t 

ai. What is the total weight of all tbe marked packages shown 
in the picture 1 6,S7S pound*. 

33. In the Old Testament are 39 books, and in the New Twta. 
ment 87 books. How many ]>ooks are in the Bible I SS. 

S8. A.cabinet-makerpaid |135 for black-walnut lumber, and fSO 
for mahogany. How much did the lumber cost Mm! $S15. 
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34. A merchant tailor bought three pieces of broadcloth, the 
first containing 27 yards, the second 45 yards, and the third 34* 
yards. How many yards did ho buy ? 

25. One day a man traveled 241 miles by railroad, 57 by steam- 
boat, and 14 by stage. How far did he travel ? $12 miles. 

26. Henry is 16 years old, his father is 29 years older than he, 
and his grandfather 32 years older than his father. How old is his 
grandfather ? 77 years, 

27. From the creation of the world to the Christian era were 
4>004 years. How many years from the creation to the end of the 
present year? 

28. A fruit dealer bought 66 barrels of russet apples, 74 barrels 
of pippins, 69 barrels of spitzenbergs, and 83 barrels of greenings. 
How many apples did he buy ? S82 la/rreU, 

39. The facts deduced in Arts. 85 and 38 may be stated as 

Principles of Addition.- 

L Ordy abstract numbers or like concrete numbers can he 
added, 

n. Only like orders of units in different numbers can he 
added, 

m. When the sum of the units of any order exceeds 0, the 
tpiit^this sum are units of the next higher order. 



lOrMpon these principles is based the 



!Rule for Addition of Znteffers. 

L Add like orders of units, and write the ones of the sum in 
the result, 
TL Add the tens of the sum of any order vnth the next higher 
^^rder, 

nL Write the whole sum of the highest order of units given, 

NoTB. — Since the tens of the sum of any column must be added with the 
next left-hand column, it is in general more convenient to commence at 
the right to add. 
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29. A nursery-man sold daring the year 8,729 apple-trees, 1,410 
pear trees, 974 peach trees, 567 plum-trees, 918 cherry-trees, and 
1,584 ornamental trees. How many trees did he sell ? 9, 187. 

80. One year a farmer raised 649 bushels of oats, 422 bushels of 
com, 178 bushels of wheat, and 96 bushels of barley. How much 
grain did he raise ? 1,8^5 busJids, 

81. A merchant pays his book-keeper |1,250 a year, two clerks 
$825 each, and a boy $175. How much do their salaries amount 
to? ' fS,075, 

' 82. An Erie canal-boat has on board 273 barrels of flour for 
XJtica, 885 bfu-rels for Albany, and 465 barrels for New York. How 
much flour has she on board ? 1,123 harreU. 

88. A grocer, in purchasing his first stock, paid $466 for sugars, 
$887 for syrups, $196 for teas, and $1,760 for other goods. What 
was the cost of his stock ? $2,809, 

84. At an auction a woman bid off one carpet for $24, anothei 
for $36, some oil-cloth for $7, and some window-shades and fixtures 
for $12. What was the amount of her bill ? $79. 

85. At the New York Cattle Market the number of beeyes on 
sale last Tuesday was as follows: number remaining over from 
Monday, 396 ; received by Erie Railroad, 1,516 ; by Hudson River 
Railroad, 1,044 ; by Harlem Railroad, 1,185 ; by Camden & Amboy 
Railroad, 296 ; by Hudson River boats, 210 ; by New Jersey Cen- 
tral Railroad, 829; and on foot, 811. How many beeves were on 
sale? • 6,287. 

86. A man built a house, which cost, for brick and stone, $375 ; 
for lumber, $540 ; for other materials, $224 ; for excavation, $72 ; 
for mason work, 4284 ; for carpenter work, $580 ; and for painting, 
glazing^ and paper hanging, $225. How much did the house cost 
him? $2,800. 

87. At one time the rolling stock of the New York Central Rail- 
road was 211 locomotives, 196 first-class passenger cars, 41 second- 
class and emigrant cars, 61 baggage, mail, and express cars, 2,760 
freight cars, and^850 gravel cars. What was the whole number of 
cars? 3,619. 
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• 

88. I paid $325 for a lot, $1,426 for building a house upon it. 
$589 for building a bam and carriage house, $74 for fences, anc' 
$48 for grading the lot. For how much must I sell the property 
to gain $338 ? $2,800, 

39. On Monday morning a merchant had $1,767 in the bank. 
That day he deposited $94; on Tuesday, $113; on Wednesday, 
$78 ; on Thursday, $141 ; on Friday, $52 ; and on Saturday, $279. 
How much had he on deposit at the end of the week ? $2^52^, 

40. Find the sum of 15 million 9 thousand 17, 9 million 508, 
675 thousand 899, and 245 million 326 thousand 8. 

270 million 11 thousand 432, 

41. In each of the two following sets of numbers, find the sum 
of all the numbers above e. 

21,365 42. From a to d. 2,194,756 

18,8903t 43. From 5 to e. 40,373,254^ 

54,363 44. Above/. 90,000,383 

27,541^^ 45. From a to g, 6,275,851^^ 

53,027 46. From d to i. 12,593_ 

34,1983[t' 47. From Mom, 6,005_^ 

44,254 -^ 48. Below n. 373,582^;^ 

87,679^ 49. Below k. ^'^^^h 

73,250_. 50. From/torn. 1,694,583_. 

19,000 ! 51. From g to o, 657,679 ! 

48,468 J^ 52. From j to ^. 500,000,290]^ 

91,516_, 53. From e to I. 73,418_, 

60,009 54. From a to j. 1,547 

38,482""^ 55. Above i. 4,293,500""^ 

19,564"^ 56. Below i, 400,000~^ 



65,587 57. From /to n. 44 

28,385^]^ 58. From k to r, 63,974~~^ 

78,126 ^ 59. From d to p, 13,987,457~^ 



60. What is the sum of the two answers of Problem 41 ? 

61. The sum of the two answers of Problem 42 ? 

62. The simi of the four answers of Problems 43 and 44 ? 

63. Add the answers of Problems 45, 46, 47, and 48. 

64. Add the answers of Problems 49, 50, 51. 

65. Add the answers of Problems 52, 53, 54. 

66. Add the answers of Problems 55, 56, 57, and 58. 



ADDITION. 25 

67. What' is the sum of the two answers of Problem 69 ? 

-■ SMlCantiaL 

68. How many rods of fence will it take to inclose a field that Is 
98 rods long on each side, and 29 rods wide on each end ? ISJ^ 

69. I hiave a farm 176 rods long and 115 rods wide. A fence ex- 
pends around it ; 8 inside fences extend from end to end ; and 4 
other fences from side to side. How many rods of fence on the' 
farm? 1,610, 

70. Thomas Jefferson was bom a.d. 1743, and lived to be 83 
years old. In what year did he die ? 

71. A schooner cleared from Chicago for Buffalo, having on 
board 14,397 bnshels of wheat, 5,810 bnshels of com, and 2,118 
bnshels of oats. How mnch grain had she in h^ cargo ? 

• 72. A grocer bonght three hogsheads of sugar, containing 1,467 
pounds, 1,324 pounds, and 1,296 pounds; also, two barrels con- 
taining 254 pounds and 237 pounds. How much sugar did he 
buy ? iplB pounds. 

73. A man bought a farm, paying $2,375 down. After making 
three other payments of $1,148, $1,096, and $1,260, the amount un- 
paid was $5,896. What was the cost of the farm ? 

74. How many days in the first six months of the year, January, 
March, and May each having 31 days, .April and June each 30 
days, and Febmary 28 days ? 

75. At the battle of Fort Donelson, the Union loss was 446 
killed, 1,735 wounded, and 150 taken prisoners. The Confederate 
loss was 237 killed, 1,007 wounded, and 13,300 taken prisoners. 
What was the whole number killed ? The whole number wounded? 
The whole number taken prisoners ? 

EiUed, 683 ; wounded, 2,74^ ; prisoners^ 13,450. 

76. What was the total loss to each army ? 

Uhim, 2,331; Confederate^ 14,544. 

77. The property in a certain school district is assessed as fol- 
lows : to A, $3,875 ; B, $1,050 ; C, $13,250 ; D, $600 ; E, $6,875; 
F, $250; Glass Manufactory, $105,750; H, $3,000; I, $150; 
J, $860; K, $14,180; L, $375; M, $53,000; National Bank, 
$151,500; O, $13,760; P, $670; Q, $19,960; Railroad Company, 
$89,600 ; 8, $960 ; T, $360 ; U, $26,675 ; V, $17,625 ; and W, $276. 
What is the assessed valuation of the district ? *6«S , $fi(S , 

2 
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SECTION IV. 

sirs T!BH.C Tiajv-. 
iNiDTJcrrioN- -Aj^i> i>iDiniNrnoNs. 

41* 1. Mtba brought 8 roses to school, and gave 5 of them to 
her teacher. How many had she left ? 

2. In a garden there are 11 fruit-trees; 4 of them are plum- 
trees, and the others icherry-trees. How many are cherry-trees ? 

8. If you buy 13 Brazil-nuts, and eat 8 of them, how many will 
you have left ? •> 

4. Ellen had 14<books upon two shelves, and 7 of them were on 
the lower shelf. How many were on the upper sfielf ? 

5. Robert is 18 years old, and Edward is 9. How much older is 
Robert than Edward ? 

6. One day a lawyer wrote 16 letters, writing 7 of them in the 
forenoon. How many did he write in the afternoon ? 

7. A laborer received $9 for his week's work, and spent $6. 
How much money had he left ? 

42t Subtraction is the process of taking one of two 
numbers from the other. 

43. The ^Remainder or 3)ifference is the result ob- 
tained by subtraction. 

44* The Minuend is that one of two numbers from 
which the other is to be taken. 

45* The Subtrahend is that one of two numbers which 
is to be taken from the other. 

Note. — The subtrahend can never be a greater number than the minuend. 

46* The Sign of Subtraction^ made thus — , is 
called Minus; and when written between two numbers, it 
signifies that the number after it is to be subtracted from 
the number before it. Thus, 18 — 12 signifies that 12 is to 
be subtracted from 18. 

8. 16 men — 9 men = how many men ? 

9. 17 pencils — 7 pencils = how many pencils ? 
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10. From 14 hours subtract 5 hours. 

11. From 18 pounds subtract 9 pounds. Which number is the 
minuend ? Which is the subtrahend ? Which, the remainder ? 

12. The minuend is 16, and the subtrahend 5. What is the 
remainder ? 

13. What is the difference between 13 and 10 ? 

14. What is the remainder when 8 is subtracted from 17 1 

47* SUBTBAOTIOK TABLE. 



ftJO 12 8 
Wjo 

i 2 8 


4 5 6^7 8 9 
0^000 

40b 6 7 8 9 


e j 5 6 7 8 9 10 11 12 18 14 
^]5 555555555 

5128456789 


.jl 2 8 4 

^U 1 1 1 

12 3 


5 6 7 8 9 10 
111111 

4 5 6 7 8 9 


|.J6 7 8 9 10 11 12 18 14 15 
^|6 666666666 

0128456789 


oi2 8 4 5 
^|2 2 2 2 

12 3 


6 7 8 9 10 11 
2 2 2 2 2 2 

4 5 6 7 8 9 


«J7 8 9 10 11 12 13 14 15 16 
'7777777777 

0123456789 


QJ8 4 5 6 
^|3 3 3 3 

12 3 


7 8 9 10 11 12 

3 3 3 3 3 8 

4 5 6 7 8 9 


q(8 9 10 U 12 13 14 15 16 17 

08888888888 

0128456789 


AJ4 5 6 7 
*J4 4 4 4 

12 3 


8 9 10 11 12 18 
4 4 4 4 4 4 

4 5 6 7 8 9 


o ( 9 10 11 12 13 14 15 16 17 18 
^\9 999999999 

0123456789 



CASE I, 

No figure of the Subtrahend of greater value than the 
corresponding figure of the Minuend. 

48. We can subtract apples from apples, dollars from 
dollars, pens from pens, or hours from hours ; but we can 
not subtract apples from dollars, nor pens from hours. 
For 13 apples — 4 dollars = neither 9 apples nor 9 dollars. 

Again, we can subtract ones from ones, tens from tens, 
or hundreds from hundreds ; but we can not subtract ones 
from hnndreds, nor tens from thousands. For 9 thousands 
— 4 tens = neither 5 tens nor 5 thousands. 
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49* Ex. From 5,267 subtract 2,215. solution. 

Explanation.— Since we must subtract 626 7 Minuend. 
^ones from ones, tens from tens, himdreds 22 16 Subtrah&nd, 
from hundreds, eta, it is most convenient SO 6 2 Remainder, 
to write the figures of the subtrahend 
under the figures of like orders in. the minuend. We 
then subtract each figure of the subtrahend from the fiigure 
above it in the minuend, writing the result directly below 
in the remainder. 5 ones )from 7 ones leave 2 ones ; 1 ten 
from 6 tens leave 5 tens ; 2 hundreds from 2 hundreds 
leave hundreds ; and 2 thousands from 5 thous.ands leave 
3 thousands. Hie result, 3,052, is the difference or remain- 
der required. . 

In the 'same manner solve and ei^lain the following 

(1) (2) (8) (4) (6)- 

From 85 459 4978 18279 feet $2884 

Subtract 43 848 8264 8148 feet. 1073 

6. From a chest of tea, which contained 76 pounds, a grocer sold ' ■ 
48 pomids. How much tea remained in the chest ? SS pounds. 

7. From a flock of 896 sheep a drover bought 194. How many 
sheep were left in the flock ? * » ' 202, 

8. A man t)ought a house and lot fof $2,875, paying $1,229 
down. How much did he then owe on the place ? $1,150. 

w 

9. A cohtractor received $7,875 for building a railroad bridgei 
and it cost him $5,450 to buUd it. How much was his profit ? 

10. Li a city school there are 849 pupils, of whom 48.7 are girla 
How many are boys ? » j^HB. 

11. A and B together bought a steamboat for $78,885, and A 
furnished $45,885 of the purchase-money. How much did B ftii*' 
nish? $33,000. 

*12. From 9 million 548 thousand 276, subtract 5 million 84 
thousand 158. BenuUnder^ 4,514,123, 
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C^SS2 II. 

Any figure of the Subtrahend of greater value than the 
corresponding figure of the Sttnuend. 

SO* If the minuend is 5, and the subtrahend is 2, the 
difference is 3. 

5 5 + 4 = 9 5 + 7 = 12 

2 2 + 4 = 6 2 + 7 = _9 

3 3 3 

If 4 be added to both minuend and subtrahend, the dif- 
ference is 3, as before. Again, if 7 be added to both min- 
uend and subtrahend, the difference is still 3. Hence, 

The d'^erence or remainder is not ejected by adding the same 
number to both minuend and subtrahend, 

51. Ex. 1. From 40,658, subtract 21,385. 

ExsLANATioN. — ^Writing the numbers as in Case somnov. 
L, we commence at the right to subtract 5 ones 40668 
from 8 ones leave 3 ones, which we writQ as the ^1886 
ones of the remainder. Since we can not subtract 19273 
8 (tens) from 5 (tens), and since the difference will 
not be affected by adding the same number to both minuend 
and subtrahend (50), we add 10 (tens) to the 5 of the minu- 
end, and 1 (hundred = 10 tens) to the 3 of the subtrahend. 
We then subtract 8 from 15, and 4 from 6, writing the 
results 7 (tens) and 2 (hundreds), as the tens and hundreds 
of the remainder. Since we can not subtract 1 (thousand) 
from (thousand); we add 10 (thousands) ^to the of the 
minuend, and 1 (ten-thousand = 10 thousands) to the 2 of 
the subtrahend. We then subtract 1 from 10, and 3 from 
4, and write the results, 9 (thousands) and 1 (ten-thousand), 
^ as. the thousands and ten-thousand^ of the remainder. The 
result, 19,273, is the remainder required. 
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Ex. 2. From .923 subtract 48. 
ExPLAi^ATioN.-T-Since we can not subtract 8 (ones) «>lutiok. 
from 3 (ones), we add 10 (ones) to the 3 of the 923 
minuend, and 1 ten ( = 10 ones) to the 4 of the ^ 
subtrahend. Then 8 from 13 leaves 6. Since we S7S 
can not subtract 5 tens (4 + 1) from 2 tens, we 
add 10 (tens) to the 2 of the minuend, and 1 (hundred = 
10 tens) to the subtrahend. Then, 5 from 12 leaves 7, and 
1 from 9 leaves 8. The result, 875, is the remainder re- 
quired. 

Ex.3. From 1,000 subtract 257. 

Explanation. — ^In solving this example, we first solution. 
add 10 (ones) to the minuend, and 1 (ten) to the 1000 
subtrahend, and subtracting 7 from 10, we obtain ^^"^ 
3 ones. We next add 10 (tens) to the minuend, 7^3 
and 1 (hundred) to the subtrahend, and subtract- 
ing d from 10, we obtain 4 tens. We then add 10 (hun- 
dreds) to the minuend, and 1 (thousand) to the subtrahend, 
and subtracting 3 from 10 and 1 from 1, we obtain 7 hun- 
dreds and thousands. The result, 743, is the remainder 

required. see Manual. 

In the same manner solve and explain the following 

(13) (14) (16) (16) 

From 93 416 1483 men * 423150 miles 

Subtract 28 198 645 men. 145316 miles. 

17. A man having $725 on deposit, draws out $268. How much 
has he left in the bank ? $Jt57, 

18. A merchant sold a bill of goods for $173, and his profits 
were $37. How much did the goods cost him ? $136. 

19. A man's income is $1,675, and his expenses are $948. Hoy/ 
much does he save ? $727, 

20. 1,378 tons — 985 tons = how many tons ? 393, 

21. 1,045 bushels — 66 bushels = how many bushels ? 979, 




S3. How much more does the beariest bale of cotton weigh then 
Uie large box near the ship t S8S pcundi, 

38. Bow much more do the 3 cotton bales weigh than the heav- 
iest marked package ? 

24. What is tile difference between the weight of the 2 barrels 
and the bale of cotton which the 3 men are handling ? 

26. Which weigba the most, the bale on which one of the men is 
standing, or the 4 lightest marked packages, and how much ? 

26. AJl the marked boxes are to be shipped on board the veesel 
lying at the wharf, and all the other marked frei^t has been 
landed ftom her. Will she take in more or Jeas freight than she 
haa discharged, and how mnch t 5^9 poundg let». 

27. A Boston provision dealer having l,29fl barrela of pork, ships 
748 barrels to Liverpool. How many barrels has he then on hand ! 

38. In an election for Member of Congress, A received 13,031 
votes, and B, 10,082 votes. Which candidate was elected, and by 
what majority t A, by a majority of 1,999. 

29. A yoke of oxen, before being fattened, weighed 3,586 pounds, 
and after bdng fattened, 8,174 pounds. How much had they 
guned ? S88 p(miidt. 

80. An ox weighed 1,326 pounds on fbot, and 996 ponnds when 
slanghtered. What was the difference between the live and 
dressed weights ! . ' SSO poimdt. 
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52t The faats deduced in Arts. 48, SO, may be stated as 

IPrinciptes of Subtraction. 

L Ovly abstract numbers or like concrete numbers' can be 
subtracted the one from the other. 

n. Only like orders of units can he subtracted the onefnmi 
the other. 

HL The difference or remainder is not effected hy adding 
the same number to both minuend and subtrahend. 

53t Upon these principles is based the 

^ute for Subtraction of Integers » 

L BuMract units from units of like orders, vyriting each dif-- 
ferencefor the same order of units in the result, 

n. When any order of units in the subtrahend is greater in 
value than the correspoviding order in the minuend, add 10 
units of the same order to the minuend, and 1 unit of the next 
higher order to the subtrahend, 

NOTBS. — ^1. When no figure of the subtrahend exceeds in value the cor- 
responding figure of the minuend, we may commence at the right or at the 
left to subtract. 

2. When one or more figures of the subtrahend exceed in value the cor- 
responding flgnres of the minuend, it is in general more convenient to 
commence at me right to subtract. See MannaL 

(31) (32) (33) (84) 

From 3250 10000 25600 gallons 842651 reams 
Subtract 89 24 8008 gallons. 142652 reams. 

35. A man's property is valued at $75,000, of which $48,766 is 
in real estate. How much is his personal property worth ? 

86. A grain buyer in Milwaukee receives an order for 12,500 
bushels of " No. 1 " wheat, and has only 7,645 bushels in store. 
How much must he purchase to fill the order ? 4,855 Imahels. 

37. A religious society, after raising $17,675 by subscription, 
contracted for the erection of a church for $22,500. How much 
JvmainB yet to be raised ? $4,825, 
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38. Christopher Columbus was bom a.d. 1437, discoyered Amer- 
ica A.D. 1492, and died a.d. 1506. How old was he when he dis- 
coyered America ? How old when he died ? 66 years; 69 years. 

39. 26,957,229 bushels of salt were used in the United States in 
1860, and of this amount 14,094,227 bushels were imported. How 
many bushels were of home manufacture ? 12,863,002, 

40. The distance from Albany to Buffido is 297 miles, and from 
Albany to Rochester, 229 miles. How &r is it from Rochester to 
Bufblo ? 68 miles. 

41. At a saw-miil 100,000 feet of pine lumber wera sawed in one 
month, and 47,250 feet of it were sold. How much remained at the 
mill? 62,750 feeii. 

42. One year the receipts of the Third Ayenue Railroad of New 
York city were $564,839, and the expenses were $307,188. How 
much were the profits ? $267, 651, 

Lake Superior has an eleyation of 623 feet aboye tide; Lake 
Huron, of 591 feet ; Lake Erie, of 565 feet ; Lake Ontario, of 232 
feet ; Great Salt Lake, of 4,200 feet ; and Lake Titicaca, of 12,785 
Jeet 

43. How much higher is Lake Superior than Lake Erie ? 

44. How much higher is Lake Superior ihan Lake Huron ? 

45. Great Salt Lake is how much higher than Lake Ontario ? 

46. How much fall is there in Niagara Riyer ? 

47. Lake Superior is how much higher than Lake Ontario ? 

48. How much higher is Lake Titicaca than Lake Erie ? 

49. How much higher is Lake Huron than Lake Ontario ? 

50. How much fall is there between Lake Huron and Lake Erie ? 
61. Lake Titicaca is how much higher than Great Salt Lake ? 

52. From a farm of 417 acres, the owner sold 132 acres to oue 
man, and 96 acres to another. How much land had he left ? 

53. A bank teller receiyed a salary last year of $1,250. His per- 
sonal expenses were $753, and he bought a yillage lot for $213, and 
paid out $149 for improyements upon it. How much money had 
he at tiie end of the year ? $135. 

54. A droyer haying 319 head of cattle, sold 98 head to on» 
batcher and 127 head to another. How many cattle Vi«bd\i^\^^\ 

2* 
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55. An estate worth $35,474 is encumbered to the amount of 
$17,625. How much is it worth aboye the incumbrance ? 

56. A farmer having 113 sheep, sold 57 of them, and afterward 
bought 88 more. How many had he then ? 139. 

57. A man at his death left an estate worth $48,765. He owed 
$13,596, and bequeathed $12,750 to his widow, $5,875 to charitable 
institutions, and the balance to his only son. How much did his 
son receive ? $16,5J^ 

58. A regiment was mustered into the service with 976 men, and 
afterward received 274 recruits. During service its losses were 38 
killed in battle, 94 wounded, 54 taken prisoners, 69 discharged for 
sickness, 13 died from sickness, and 47 deserted. Of how many 
men did the regiment then consist ? 9S5, 

59. A lumber dealer sold a quantity of plank for $746, making a 
profit of $148. How much did the lumber cost him? $598, 

60. A hardware merchant, who owes a grocer $113 on account, 
sells him a cook stove for $32, a parlor stove for $28, and some 
pipe for $7, and pays the balance in cash. How much money does 
the grocer receive ? 

61. A clergyman had his life insured for $3,500. At the time of 
his death $376 of his salary was unpaid ; he owned a house and lot 
worth $3,275, but upon it there was a mortgage for $1,390; and 
his other debts amounted to $294. How much did he leave his 
family?, $5,JiS7. 

62. A block of stores, valued at $37,675, and goods worth 
$69,325, were destroyed by fire. The buildings were insured for 
$31,875, and the goods for $49,290. What was the loss on the 
buildings? 

63. What was the loss on the goods ? 

64. How much did the loss on the goods exceed the loss on the 
buildings? $1^,235, 

65. June 1, a grocer bought l,ir54 pounds of ^ sugar, 1,249 
pounds ©, 2,154 pounds B, 1,864 pounds C, 2,752 pounds W. I., 
and 1,954 pounds N. O. August 1, he had on hand 967 pounds ^ , 
856 pounds ®, 1,182 pounds B, 1,692 pounds C, 2,158 pounds 
W. I., and 369 pounds N. O. How much sugar of each brand had 

he sold in the month % See Manual. 
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SECTION V. 

MUZ TITZIC;^ TIOJ\r. 

54« 1. James found 4 hens' nests in the bam, and m each nest 
were 5 eggs. How many eggs did he find ? 

2. If a cooper can make 7 barrels in a day, how many barrels can 
he make in 5 days ? 
8. How many blades in 9 4-bladed knives ? 

4. A lady bought 7 spools of thread, at 7 cents a spool. How 
much did it cost her ? 

5. If 9 pounds of flour will last a family one week, how many 
pounds will last them 5 weeks ? 

6. How many dollars can a man earn in 6 days, if he earns $3 a 
day ? 

55* MuUiptication is a short process of finding the 
sum of as many times one of two numbers as there are ones 
in the other. 

56* The ^^oduct is the result obtained by Multiplica- 
tion. 

57* The Factors are the numbers used to obtain the 
product. 

58. The MuttipUcand is that factor which is to be 
taken any certain number of times. 

59« The MuttipUer is that factor which shows how 
many times the multiplicand is to be taken. 

80. Continued Multiplication is the process of find- 
ing the product of more than two factors. 

81 • The Sign of Multiplication ymB.die thus x, when 
placed between two numbers, signifies that they are to be 
multiplied together. It is read "times," or "multiplied 
by." Thus, 5 x 8 is read " 5 times 8," or " 5 multiplied 
by 8." 
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7. 4 X 6 slates are how many slates ? 

8. What is the product of 6 x 7 oranges ? 

9. What is the product of 7 x 9? 

10. The &ctors are 5 and 8. What is the product ? 

11. The multiplicand is 9, and the multiplier 8. What is th« 
product ? 

12. What is the product of 8 x 8 x 7 ? 

13. 4 X 2 X 6 pen-holders = how many pen-holders ? 

62* MULTIPLIOATIOK TABLE. 



1J012 8 456789 
^\l 111111111 

0128456789 



QJO 128466789 
^12 2 2 2 2_2J_2_2_2 

2 4 6 8 10 12 14 16 18 



qjO 1 28456789 
^13 888888883 



8 6 9 12 15 18 21 24 27 



AJO 128456789 
^]4 444444444 



4 8 12 16 2024283236 



jrjO 123456789 
Is 5_5J_5_5_5^_5J 

5 10 15 202530354046 



a\0 128456789 
612 18 243036424854 



7(01234 5 6789 

(7 7_7_7_7J'_7_7_7_7 

5 7 14 21 28 35 42 49 66 68 



aJO 123456789 
0]8 8 8 8 8 J-_8 _8 _8 8 



8 16 24824048666472 



n 



0128456789 
9999999999 



9 18 27 36 45 54 63 72 81 



inS 01234567^9 
-^"iipiOipiOlO 10 10 10 10 10 

10 20 80 405060708090 



c^ss: I. 
The Multiplier One Figare. 

C3. Ex. How many are 673 + 678 + 673 + 673, or 4 
times 673 ? 

Explanation. — ^In the Solution by Addition We 
find the sum of 4 673's to be 2,692. But since 
3 ones + 3 ones + 3 ones + 3 ones = 4 times 
3 ones, and 7 tens + 7 tens + 7 tens + 7 tens 
= 4 times 7 tens, and 6 hundreds + 6 hundreds 
4- 6 hundreds + 6 hundreds = 4 times 6 hun- ^692 



80LITTI0N 
BT AUDITION 

673 
67S 
673 
673 
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dreds, we write the 673 but once, send write a 4 under its 
right-hand figure, to show how many times it is to be 
taken, as shown in the following Solution by Multipli- 
cation: 

In this Solution we multiply each „^ sonmoir 

* •' BY MULTIPUOATIOH. 

figure of the multiplicand by the multi- ^7^ jnuiupiieand. 
plier. Thus, 4 times 3 ones are 12 4, MtoupUer, 

ones, or 2 ones and 1 ten. We write 2692 Product, 
the 2 ones as the ones of the product, 
and reserve the 1 ten in the mind to be added to the prod- 
uct of the tens. 4 times 7 tens are 28 tens, and 28 tens + 
1 ten = 29 tens, or 9 tens and 2 hundreds. We write the 
9 tens as the tens of the product, and reserve the 2 hun- 
dreds in the mind to be added to the product of the hun- 
dreds. 4 times 6 himdreds are 24 hundreds, and 24 hun- 
dreds + 2 hundreds = 26 hundreds, or 6 hundreds and 2 
thousands. We write the 6 and 2 as the hundreds and 
thousands of the product The result, 2,692, is the sum or 
product required. 

64* From this explanation we learn that 

The mvMplicand is that factor which vxmld be used in 
solving a problem or example by Addition. 

65* We may add abstract numbers or like concrete num- 
bers. (See 40.) Hence, 

The multiplicand may be either an abstract or a concrete 
number. 

66t The multiplier is used simply to show how many 
times the multiplicand is taken. Hence, 

The mvUiplier is always an abstract number. 

67* In Addition the sum is of the same kind as the parts 
added. Hence, 

The product is always of the same hind as the, muU'ipl'VAa'vvd. 
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;PBOBZJBMS. 

(1) (2) (3) (4) (5) 

Multiply 43 132 491 6248 13562 pounds, 
by ^ _6 _6 7 8 

6. How much will 3 cows cost, at $52 apiece ? 

7. Hpw much will a mechanic earn in 6 months, if he earns $85 
A month? ^ $210. 

8. A grocer bought 7 barrels of sugar, each containing 245 
pounds. How much sugar did he buy ? 1,715 pounds, 

9. How much will 9 tons of hay cost, at $14 a ton ? $126. 

10. How far will a railroad train run in 7 hours, at the rate of 

39 miles an hour ? 273 miles. 

11. A canal-boat captain bought 4 horses, paying $156 apiece for 
them. How much did they cost him ? $624- 

12. A manufacturer pays his hands $2,356 a month. How much 
do their wages amount to in 6 months ? $14,136. 

13. In a certain army corps there were 8 regiments of 966 men 
each. What was the number of men in the corps? 7,728. 

14. At $5 a week, how much will a yearns board cost, there being 
52 weeks in a year? $260. 

15. If the price of thrashing wheat is 4 cents a bushel, how much 
must be paid for thrashing 17,944 bushels ? 71,776 cents. 

16. A miller sells 74 barrels of flour, at $9 a barrel. How much 
does the sale amount to ? $666. 

68* In explaining the solution of Problem 16, we would 
say, " 74 barrels sell for 74 times as much aa 1 barrel, or 74 
times $9." Hence, $9, being a concrete number, is the true 
mvUiplicand, But since 74 times 9 is the same as 9 times 
74, in solving the problem we may take 74 for the multipli- 
cand, and use 9 as the multiplier. That is, 

I. In (he solution of problems, eUher factor niay he used as 

the midtiplicand. see Manaal 

U. In the explanation of the solution of problems containing 
concrete numbers, the concrete number is the true mvUiplicand, 
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17. Bow many windowa in the front of all the stories of tUs 
bnildiiig escept the first, there being SO windows to each etxir; ? 

18. How many iron pillars or columna in the front of the three 
npper stories, there being 31 columna to each slory t 

19. How many windows in 8 atreet cars, there being 18 windows 
ineachcarl 

30. If 24 passengen ride in a car at one trip, and the &re is 3 
cental how much fo« wQI the conductor collect ? 

31. A wonuukwho keeps a fhiit stand sold 178 oranges one day, 
at 4 cents apiece. How much did she receive for them 1 

-^ How mnch did it cost to paint the two signs on this build- 
ing, at |8 a letter? 

28, How mnch would it cost ifll the persona in the foreground 
of this picture to go to Harlem and back on a hoise-car, the fare 
being 7 cents each way I SIO eaiU, 
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24. The Third Avenue Railroad, in New York City, is 7 miles 
long. How many miles does a car ran in making 11 round trips ? 

25. A wood dealer sold 6,591 cords of wood, at $7 a cord. How 
much were his receipts ? $JiS, 1S7. 

^26. In 1 mile there are 1,760 yards, or 5,280 feet. How many 
yards in 8 miles ? H, 080. 

27. How many feet in 8 miles ? 4^^,240. 

28. Ten brick-layers finish the walls of a building in 9 days, lay- 
ing 9,475 bricks each day. How many bricks are in the walls ? 

29. At $9 apiece, how much will it cost for the transportation 
of 33,875 soldiers &om Washington to Chicago ? $304,875. 



ojl&:ei II. 

The Multiplier any number of tens, hundreds, thousands, 

and so on. 

69. Ex. Multiply 3,176 by 10. 

Explanation. — We write the numbers as shown solution. 

in the Solution, and multiply each figure of the 3176 

multiplicand by the multiplier, as in Case I. ^^ 

Comparing the multiplicand and product, we 31760 
find that the figures of the product are the 
same as those of the multiplicand) with a cipher on the 
right. Hence, 

70t Annexing a cipher to any number multiplies it by 10. 

71 1 Annexing a second cipher multiplies by 10 again ; that 
iSy annexing tvx) ciphers to any number muttiplies it by 10 times 
10, or 100. 

72t Annexing three ciphers to a number multiplies it by 10 
times 100 y or 1,000. 

73« Annexing four ciphers multiplies by 10,000; annex- 
ing five ciphers, by 100,000; and annexing six ciphers, by 
1,000,000. 
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74. Ex. Mtdtiply 291 by 60. 

Explanation. — 60, or 6 tens, = 6 times 10 or soLimoir. 

10 times 6. Hence, 60 times 291 is 10 times as 291 

much as 6 times 291. We may therefore multi- ^^ 

ply 291 by 6, and to the product thus obtained 17^60 
annex a cipher. 

75. To mulMply by 600, we mvUiply by 6, and annex two 
ciphers to the prodiict ; to multiply by 6,000, we mulUpLy by 6, 
and annex three ciphers. 

76. We muUiply by any number of tens, hundreds, thousands, 
or units of higher orders in the same manner, 

JPSOJBZJEM8, 

80. How many oats in 10 wagon loads of 65 bushels each ? 

31. A barrel of flour contains 196 pounds. How many pounds 
in 100 barrels ? 19,600. 

82. The United States Goyemment purchased 10,000 rifles, at 
124 each. How much did they cost ? $240, 000. 

88. Multiply 28,947 by 1,000. Product, 23,947,000. 

84. Multiply 175,941 by 100,000. Product, 17,594,100,000. 

85. A pork packer sells to a provision dealer 125 barrels of pork, 
at 120 a banrel. What is the amount (}f his bill ? $2,500. 

86. At $50 an acre, how much will a farm of 176 acres cost ? 

. 87. A gentleman bought a city lot, haying a front of 22 feet, at 
$90 a foot. How much did it cost him? $1,980. 

88. A droyer sold 500 head of cattle, at $67 a head. How much 
did he receiy e ? $33,500. 

89. A manufacturer sells 594 sewing-machines, at $60 each. 
How niuch does he receiye for them ? $35,640. 

40. In a certain county, 237 drafted men purchased their exemp- 
tion by paying $800 each. How much did their exemption cost ? 

41. The President's Cabinet consists of 7 members, who receiye a 
salary of $8,000 each. What do their united salaries amount to ? 

42. 400 X 495 = how many? 198,000. 
48. What is the product of ^,721 x 50,000 ? 1,636,050,000. 
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Multiplier more than One Figart. 



77. Ex. Multiply 3,528 by 472. 
Explanation.— Since 



FIBST SOLUTION, 



MvUiplying 
by 2. 

8628 

2 



472 consists of 2 ones, 
7 tens, and 4 hun- 
dreds, or 2, 70, and 
400 ; and since we can 7066 
not multiply 3,528 by 
the whole 472 at once, we multiply 
it first by 2, then by 70, and then 
by 400, and afterward add the re- 
sults, or Partial Products. The re- 
sult thus obtained, 1,665,216, is the 
sum of 2 X 3,528, 70 x 3,528, and 
400 X 3,528, or 472 x 3,528. 

In the First Solution, each of the 
four steps stands by itself ; in the 
Second Solution they are placed to- 
gether. 

In the Second Solution, the ciphers 
on the right of the second and third 
partial products serve merely to fill 
the places of ones and tens ; and since 
the sum of any number of O's is 0, 
they may be omitted without affect- 
ing the total product, as shown in the 
Third Solution. 

In this Solution the second partial 
product is found by multiplying by 
7, instead of 70 ; and the third partial 
product by multiplying by 4, instead 
of 400. But we must always 



MuUiplying 
hylO. 

8628 
70 



246960 



MtdUjilying 
by 400. 

8628 

jOO 

1411200 



Adding 
Partial Prodticta, 




Partial 
Prodtusta. 



1666216 
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8628 
472 




Partial 
Proa»tcUt 



1666216 



THIBD 80LUTZ0V. 

8628 
472 



7066 
24696 
14112 

1666216 



PaHial 
ProaucU 
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Write the Jlrst figure of each partial product directly under 
the figure of the multiplier used to obtain it, 

NoTB. — ^In the explanation of Solutions, the yalne of each partial prodnct 
should he named. This is done hy reading it as though the ciphers were 
written. 

JPJtOJBZEMS, 

(44) (45) (46) (47) (48) 

84 73 281 2976 127492 

23 46 J4 ^ 647 

49. A prairie farmer planted 176 acres of com, which yielded 73 
bushels to the acre. How many bushels in the crop ? 12^848, 

50. At a certain recroiting station, in 1862, 43 men enlisted each 
day for 36 days. How many men enlisted ? 1,5 JfS. 

51. An overland emigrant train trayeled 23 miles a day for 17 
days. How far did they travel ? 391 miles, 

52. The skipper of a fishing smack received, as his share of the 
season^s catch, 273 barrels of mackerel, which he sold at $11 a bar- 
rel. How much were his receipts ? $3,003, 

53. In a pump manufactory, 125 of the workmen receive $39 a 
month each. How much do their wages for a month amount to ? 

54. How much do their wages amount to in 1 year, or 12 
months? $58,500. 

55. A livery-rtable keeper who has 23 horses, finds that it costs 
him $83 a year for the keeping of each horse. What is the cost of 
keeping all of them ? $1,909. 

56. A steamer sailed from New York for Liverpool with 376 
first-class passengers. How much did their fares amount to, at 
$135 apiece? . $50,760. 

57. A railroad company contracted for 43 locomotives, at $18,725 
apiece. What was the amount of the contract ? $805, 175. 

58. In a certain paper-mill 184 reams of paper are made daily. 
How m&ny reams are made in a year of 313 working days ? 

59. Multiply 1,372 by 861. Product, 1,181,292. 

60. What is the product of 4,293 multiplied by 2,726 ? 

11,702,718. 

61. 417,293 X 581 = how many? 2Ji2,J^7,2SS. 
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CASE IV. 
One or more ciphers between other fignrea of th^ Multiplier. 

78. Ex. Multiply 2,666 by 3,007. 

Explanation. — ^In the Second "■*' bolutiok. bbookd bolutiof. 

Solution we have mratiplied by • ^^^^ ^^^^ 

7 ones and 3 thousands (see J00_7^ S007 

76), omitting to multiply by ^ J^^^ r^P^^^ 

tens and hundreds, because qqqo — ' — 

times 2,566 is 0, as shown in i^^gg 7715962 
the First Solution. Hence we IT^TTTq^ 
may always 

OwM to mvMply by ciphers thai stand between other figures 
in the mtdtijplier. 

JPMOBIiEMa, 

(62) (63) (64) (65) 

Mtdtiply 426 1728 4766 29872 

by 203 _506 J07 5008 

66. At $105 each for horses, how much will it cost to monnt a 
cavalry regiment of 1,043 men ? $109,515. 

67. In one season a manufacturer sold 307. reapers, at $135 
^apiece. How much did he receive for them ? $41,445. 

"■ 68. A furrier bought 108 buflGalo-robes, at $17 apiece ? How 
much did they cost him ? $1,836. 

60. A canal 203 miles long was kept in repair one season at an 
expense of |S83 a mile. What was the expense for the whole 
canal ? $77,749. 

" 70. At a cotton manufactory 1,396 yards of cloth are made each 
day. How many yards are made in 307 days ? 428,572. 

71. In a certain cotton factory are 203 looms, which turn out 69 
yards of cloth per day, each. How many yards of goods are made 
daily? 

72. At the same rate, what is the total product of the factory Id 
a year of 308 working days ? 4jS14, 156 ya4^. 
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CASE V. 

One or more ciphers on the right of either or both Ukotan, 



79. Ex. 1. Midtiply 89 by 1,600. 

To multiply by 1,600, we first multiply by 
16, and then to the product annex two ciphers^ 
as in Case IL (See 75.) 

Ex. 2. Multiply 54,000 by 37. 

ExPLAKATioN. — ^We first multiply 54 by 37, 
and obtain 1998. Since the 54 is thousands, 
this product must be thousands (see 67) ; and 
we therefore write three ciphers in units' pe- 
riod ; that is, annex three ciphers to the prod- 
uct of 37 X 54. 



SOLUTIOir. 

89 
1600 

5S4, ' 
89 

1424,00 



SOLUnOK. 

54000 

37 

378 
162 

1998000 



BOLimoif. 

78000 
2600 

488 
146 

i89poqooo 



Ex. 3. Multiply 73,000 by 2,600. 

Explanation.— We first multiply 73 by 
26, obtaining 1,898. But since the 73 is 
thousands, we annex three ciphers to this 
product for those at the right of the mul- 
tiplicand. The result thus obtained is 
26 X 73,000 ; and to make it 2,600 x 
73,000, we annex two ciphers more. 
Hence, when there are ciphers on the right of one or both 
&ctors. 

To theprodrict of the other figures annex as many ciphers as 
there are ciphers on the right of both factors. 

rJBOJB ZJEMS. 

73. In one barrel of beef there are 200 pounds. How many 
pounds in 87 barrels ? 7^400, 

74. A carriage maker sold 30 top carriages, at $285 apiece. 
How much did they come to ? $8, 550. 

76. A Missouri farmer had 180 acres of wheat, and the yield wa» 
87 bushels to ihe acre. How much wheat did he raise ? 
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76. In printing an edition of 5,000 copies of a book, 16 sheets of 
paper were used for eadi book. How miich paper was used ? 

77. A Georgia planter had 94 acres of cotton that yielded 460 
pounds to the acre. How much cotton did he raise ? 

78. At an ax factory 280 axes were made each day for 156 days. 
How many axes were made ? ^3, 680, 

79. What will be the cost of 25,000 army blankets, at |5 apiece ? 

80. In one ream of paper there are 480 sheets. How many sheets 
in 260 reams? ' 124,800. 

81. A Pennsylvania oil well flowed 110 days, at the rate of 340 
barrels of oil a day. How much oil did it yield ? 37,400 harrds, 

82. How much will be the cost of building a line of telegraph 
680 miles long, at $1,250 a mile ? $850,000. 

83. What is the product of 760,000 and 53,000 ? 40,280,000,000. 

84. The multiplicand is 694,000, and the multiplier 56,700. 
What is the product ? ' 39, 34ff, 800, 000. 

80« The facts deduced in Arts. 64 to 70 may be stated as 

Principles of Multiplication. 

In the Explanation of Solutions : 
I. The true multiplicand is that factor which vxmld be used 
in solving the problem by Addition. 
TT The mtUtiplicand may he either an abstract or a concrete 

number. 
TTT. 77ie multiplier must always be an abstract number, 

IV. Theprodrwt is always of the same kind as the true mul- 
tiplicand. 

In the Solution of Problems : 

V. In the solution of problems, either factor may be used as 
the multiplicand. 

VI. Annexing a cipher to any number multiplies it by 10. 

Vn. The sum of all the partial products arising from multi- 
plying one of two numbers by the ones, tens, hundreds, etc., of 
the other, is the product of thetv^ given numbers. 
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81. Upon these principles is based the 

^ute for Muttiptication of Integeri. 

L The multiplier one figora 

Commerice with the ones, and muUiply successively each figure 
ofihe muUipliciand by the muUiplier. In the product unite the 
ones of each resuU, and add the tens to the next result. 

n. The multiplier more than one figure. 

MuUiply by each figure of the multiplier except ciphers^ place 
the right-hand figure of each product under that figure of the 
muUiplier used to obtain it, and add the partial products. 

HL Ciphers on the right of either or both factoi*s. 
2b the product of all the other figures annex as many ciphers 
as there are ciphers on the right of both factors. 

rJtOJBZJEXS. 

85. Every 'mile of a road 4 rods wide contains 8 acres. How 
many acres are there in 168 miles of such a road ? ^^-M- 

86. An army train was hours in passing a given point, 84 
wagons passing each hour. How many wagons were in the train ? 

87. How many poles will be required for a telegraph 328 miles 
long, if 16 poles are required for one mile ? 5^248, 

88. A phonographic reporter, in taking down a speech, wrote 68 
words a minute for 137 minutes. How many words were in the 
speech? 9,316. 

89. How much will it cost to build a railroad 184 miles long, at 
$65,475 a mile ? $8,773,650. 

90. Last season a cheese factory used the milk of 470 cows, and 
made 290 pounds of cheese to the cow. How much cheese was 
made? 136,300 pmnda. 

91. In one square mile there are 640 acres, and in the State of 
Iowa there are 50,914 square miles. How many acres in the 
State? . 32,584,960. 

92. The New American CyclopsBdia contains 13,805 pages, of 
3,036 ems each. How many ems in the work ? 41,911,980. 

93. The factors are three hundred ninety-seven thousand Me 
hundred, and nine thousand eight hundred. What is the product % 
TTiree billion eight hundred ninety-fi/oe mUlumfi'ce hundred tfumwiTfid* 
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94. How many miles will a railroad conductor trayel in a year, 
if he goes over a road 108 miles long once every day ? 39,4^0. 

95. It is estimated that Mississippi River deposits 3,702,758,400 
cubic feet of solid matter in the Gulf of Mexico every year. How 
many cubic feet have been deposited in 502 years ? 

1,858,784,716,800. 

96. How many yards of sheeting are there in 91 bales, each bale 
containing 23 pieces of 45 yards each? 94,185, 

97. At $13 a month, how much will the pay of the privates of a 
certain raiment, 896 in number, amount to in 12 months ? $139,776, 

98. A shoe dealer bought 27 cases of French calf boots, each case 
containing 12 pairs, at |5 a pair. What was the amount of the 
purchase? $1,620, 

99. In a woolen &ctory there are 48 looms. How many yards of 
cloth will be made in the &ctory in 208 days, if 27 yards are woven 
upon each loom daily? 269,568, 

100. Just before an expected battle, 64 rounds of cartridges were 
given to each of 70,000 men. How many rounds were.distributed 
to all of ihem ? 4,480,000. 

Po'wers. 

82« A ^^er is the product of two or more equal fac- 
tors ; as 49, which is the product of 7 x 7. 

83« A Square is the product of two equal factors ; as 
25, which equals 5 x 5. 

84t A Cube is the product of three equal factors ; as 64, 
which equals 4x4x4. 

85« The Fourth !Power is the product of four equal fac- 
tors ; the Fifth ^fPer the product of five equal factors ; 
the Sixth ^wer the product of six equal &.ctors, and 
so on. 

NoTBB.— 1. The process of finding the square of a nnmber is called squar- 
ing it ; and the process of finding its cube is called cubing it. 

2. The process of finding any power of a number is called raising it to 
that power. 
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86« An Index is that one of two numbers which denotes 
the power to which the other number is to be raised. It is 
written at the right, and a little above the other number. 
Thus, in the expression 8', 3 is an index, and it denotes 
that 8 is to be cubed. So, also, 21' indicates the square of 
21, and 59^ indicates the fourth power of 59. 

87. Ex. Baise 15 to the fourth power. mltitioh. 

Explanation. — We first fiaid the ^^ 

square of 15, by multiplying it by _ 

itsell We then find the cube by 75 

multiplying the square by 15. We ^^ 

then multiply the cube by 15, and the 225 square 

result is the fourth power ; because ^^ 

it is the product of 15 x 15 x 15 x 15. 1125 

In squaring a number there are ^^^ 

2 equal factors and 1 multiplica- SS75 oube. 

tion; in cubing it, 3 equal factors ^^ 

and 2 multiplications ; and in raising 16875 

it to the fourth power, 4 equal fac- SS7 5 

tors and 3 multiplications. 50625 FourOipout^r, 

In finding any pow&r of a number ^ the number ofmtiUiplicar 
Hons 18 one less than the number of factors, 

PMOBLBMS. 

101. What is the square of 9 ? 81, 

102. What is the cube of 5 ? 125, 
108. Square 428. Cube 47. 178,929 ; 103,823, 

104. Raise 12 to the fourth power. 20,736. 

105. What is the cube of 52 ? The cube of 901 ? 

106. What is the square of 2,016 ? 4,064,266, 

107. Raise 218 to the sixth power. 107,334,407,093,824, 

108. Raise 68 to the seventh power. 

109. Raise 14 to the eighth power. 

110. Raise the following numbers to the powers denoted by their 
indices : 189«, 97«, 26*, 18*, IV. 

:i 
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SECTION VI. 
Dinsioj^r. 

88t 1. Emua exchanged a 50-cent fractional-currency note foi 
5-cent pieces. How many 5-cent pieces did she receiye ? 

2. How many oranges can I buy for 28 cents, if I pay 4 cents 
apiece for them ? 

3. A silversmith sold 80 teaspoons, in sets of 6 spoons each. 
How many sets of q)oons did he sell ? 

4. A farmer put 15 bushels of oats into bags, putting 3 bushels 
in each bag. How many bags did he use ? 

5. One day Henry saw a pic-nic party of 36 persons passing by, 
in 4 carriages. How many persons were there for each carriage? 

6. Two boys received 20 cents for carrying a lady's trunk to the 
depot, and they shared the money equally between thenu How 
many cents had each boy ? 

7. In my garden are 21 fruit-trees, standing in 3 equal rows. 
How many trees in 1 row ? 

8. A grocer paid |54 for barrels of cranberries. What was the 
price per barrel ? 

In solving each of the first f onr problems, we find how 
many times one of two numbers is contained in the other ; 
and in solving each of the other problems, we separate one 
of two numbers into as many equal parts as there are ones 
in the other. 

89« S)ivtSton is the process of finding how many times 
one of two numbers is contained in the other ; or of finding 
one of the equal parts into which a number may be divided 

90i The Quotient is the result obtained by Division. 

91 f The dividend is the number to be divided. 

92f The Divisor is the number by which the dividend 
is to be divided. 
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NofEKS.— 1. A JhrUal Dwidmd is that part of the dividend used to obtain 
one figure of the quotient, when the whole dividend is too large to obtain 
the entire quotient at one operation. 

2. Division is Exaet when all the dividend is divided and the quotient is 
an integer. 

3. A Bemainder is that part of the dividend left undivided, either when 
the division is only partially completed, or when exact division is impos- 
sible. 

'93. The Siffn of S>irtston^ made thns -^, when placed 
between two numbers, signifies that the number before it is 
to be divided by the number after it. It is read, "divided 
by." Thus, 176 -^ 25 is read " 175 divided by 25." 

KoTBS. — ^1. Division is also expressed by writing the dividend above, and 
the divisor below a horizontal line. Thus, ^ is read, " 175 divided by 25.'' 

2. In writing numbers for solution, the divisor may be written either at 
the right of the dividend, thus, 175 1^25, or at the left of it, thus, 25 J 175. 

0. How many times are 6 cents contained in 54 cents ? 

10. What is the quotient of 40 divided by 8 ? 

11. 56 -I- 7 = how nutny ? |f = how many ? 

12. The dividend is 24, and the divisor is 4. What is the 
quotient ? 

18. If as many of 17 apples be divided among 5 children as will 
give them whole apples, how many whole apples will each child 
have ; and how many apples will be the remainder ? 

14 Divide 42 %s among 6 girls, and tell me the dividend, the 
divisor, and the quotient. Why is there no remainder ? 

94t DIVISION TABLE. 



01284 56789 [1 
0128466789 


612 18 2430 36 424854(^6 
0123456789 


2 4 6 8 10 12 14 16 18 [ 2 
0128456789 


7 14 2128 35 42 49 56 63(^7 
0123456789 


3 6 912 15 18 2124r27[3 
5128456789 


8 16 24324048566472(^8 
0123456789 


4 8 12 16 20 24 28 32 36 1^4 
0123456789 


9 18 27 36 4554637281(^9 
0123456789 


5 10 15 20 25 30 35 40 45 1^5 
0123456789 


10 20 30 40 50 60 70 80 90 [10 
0123456789 
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95t 2 is contaiiied in 6, 3 times ; in 6 tens or 60, 3 tens or 
30 times; in 6 hundreds or 600, 3 hnndreds or 300 timea 25 
is contained in 75, 3 times ; in 75 tens or 750, 3 tens or 30 
times ; in 75 hundreds or 7,500, 3 hundreds or 300 times. 

In other words, if we divide ones, the quotient must be 
ones ; if we divide tens, the quotient must be tens ; if we 
divide hundreds, the quotient must be hundreds ; if we 
divide thousands, the quotient must be thousands, and so 
on. Hence, in division of integers. 

Any quotient figure must he of the same name or order of 
units as the right-hand figure of the partial dividend used to 

obtain it, see MannaL 



CASK I, 
The BivlBor One Figure. 



EIBST METHOD. 



BOLunov. 
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9 

S 

s_ 

6 
6 



3 JHvit or. 
312 QuoUenk 



96. Ex. 1. Divide 936 by 3. 

Explanation. — We place 
the divisor at the right of the 
dividend, separating them by -W«i<«#n<«. 
a line, and draw a line under 
the divisor, to separate it 
from the quotient. Then 
commencing at the left hand, 
we divide each figure of the 
dividend by the divisor, 

thus : 3 is contained in 9, 3 times ; and as the 9 is hun- 
dreds, the 3 is hundreds (95), and we write it as the first 
figure of the quotient. We have now used the 9 hundreds 
of the dividend, and subtracting it from the dividend, we 
have no hundreds left. The next part of the dividend to be 
used is the 3 tens, which we bring down for a partial 
dividend. 3 is contained in 3, 1 time ; and as the 3 is 
tens, the 1 is a ten (95), and we write it as the second figure 
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of the quotient. We have now nsed the 3 tens of the diyi- 
dend, and sobtracting it from the dividend, we have no 
tens left The next part of the dividend to be nsed is the 6 
ones, which we bring down for another partial dividend. 
3 is contained in 6, 2 times ; and as the 6 is ones, the 2 is 
ones (95), and we write it as the third figure of the quo- 
tient. We have now used aU the figures of the dividend, 
and the result, 312, is the quotient required. 

Ex. 2. Divide 17,668 by 7. 
Explanation. — 7 is not contained in 1 Bomnoir. 

any number of times; we must there- 17668 7 

fore take 17 for the first partial dividend. IJI__ 25 2i 
Since 2 times 7 are 14 and 3 times 7 are ^ 6 
21, and 17 is more than 14, but less than ^^ 
21, 7 is contained in 17, 2 times. As 17 16 

is thousands, the 2 is thousands (95), -^-^ 

and We write it as the first or thousands' 28 

figure of the quotient. . We have now ^^ 

used 2 (thousands) times 7, or 14 (thous- 
ands) of the dividend ; and to find how many thousands 
remain undivided, we subtract the 14 (thousands) from the 
17 (thousands), and obtain a remainder of 3 (thousands). 
We next bring down the 6 (hundreds) of the, dividend, and 
uniting it with the 3 (thousands), we have 36 (hundreds) for 
a second partial dividend. Since 5 times 7 are 35, and 6 
times 7 are 42, and 36 is more than 5x7 and less than 
6 X 7, 7 is contained in 36, 5 times. As 36 is hundreds, 
the 5 is hundreds (95), and we write it as the second or 
hundreds' figure of the quotient. We have, now used 5 
(hundreds) times 7, or 35 (hundreds) of the partial divi- 
dend ; and to find how many hundreds remaia undivided, 
we subtract the 35 (hundreds) from the 36 (hundreds), and 
obtain a remainder of 1 (hundred). We next bring down 
the 6 (tens) of the dividend, and uniting it with the 1 (hun- 
dred), we have 16 (tens) for another paxti^ ds^^^bii^ 
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Since 16 is more than 2 times 7 and less than 3 times 7, 7 
is contained in 16, 2 times. As 16 is tens, the 2 is tens 
(95), and we write it as the third or tens' figore of the quo- 
tient. We have now used 2 (tens) times 7, or 14 (tens) of 
the last partial dividend ; and to find how many tens re- 
main nndivided, we subtract the 14 (tens) from the 16 
(tens), and obtain a remainder of 2 (tens). We now bring 
down the 8 (ones) of the dividend, and uniting it with the 2 
(tens), we have 28 for a final partial dividend. 7 is con- 
tained in 28, 4 times ; and as 28 is ones, the 4 is ones (95), 
and we write it as the last or ones' figure of the quotients 
We have now used 4 times 7, or 28 ; and subtracting this 
from the last partial dividend, we have no remainder. All 
the figures of the dividend have been used ; and the result, 
2,524, is the quotient required. 

97« The quotient in Division is sometimes an abstract, 
and sometimes a concrete number. It is therefore neces- 
sary, before proceeding to the solution of problems, that we 
determine when the quotient is abstract, and when con- 
crete. To do this, we will take the following examples : 

(1) (2) 

15 cents [Scents 16 [S 

(3) (4) 

15 cents [3 15 1 3 cents 

5 cents InvpossMe 

Writing in the places of numbei^s, words indicating the 
kinds of numbers used, we have : 

(1) (2) 

Concrete [ Concrete Abstract [^ Alfstract 

Abstract Abstract 

(3) (4) 

Concrete I Abstract Abstract I Concrete 

Concrete Impossibie 



DIVISION. 55 

980 These illustrations folly establish the following facts : 

L The qtwtierU wiU be an abstract number, when the dwir 
iend and divisor are both abstract or both concrete numbers, 
(Ex. 1,2.) 

n. 7%e quotient unU be a concrete number, when the dividend 
is a concretCy and the divisor an abstract number, (Ex. 3.) 

m. Either the divisor or the quotient must always be an 
abstract number. (Ex. 1, 2, 3.) 

IV. An abstract number can not be divided by a concrete 
number, (Ex. 4) 

JPMOBZJSM8, 

(1) (3) (8) (4) 

648 1 3_ $484 ^ $4 278 tons t T_ 7393 ^ IL. 

6. A stage company paid $396 for 8 horses. How much did 
they cost apiece ? $132, 

6. How many suits of clothes can be made from 1,248 yards of 
broadcloth, allowing 4 yards for each suit ? S12. 

7. At a mortgage sale, 3 city lots were sold for $1,596. How 
much was that for one lot ? 

8. A railroad company bought 1,456 cords of wood, which they 
transported on platform cars, each carrying 8 cords. How many 
car loads were there ? 182, 

9. An Ohio farmer raised a crop of 1,965 bushels of wheat, which 
he exchanged with a miller for flour, receiving 1 barrel of flour for 
every 5 bjishels of wheat. How much flour did he receive for hib 
wheat crop ? 393 barrels. 

10. If 6 masons lay 15,894 bricks in a day, how many bricks can 
1 mason lay? 2,6 ji9. 

11. If the yearly expenses of a family of 7 persons are $2,065, 
what are the expenses of 1 person ? 

12. An army-wagon train, 9 miles long, contains 1,944 wagons. 
How many wagons is that to the mile ? 216, 
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SECOND METHOD. 

M. Ex. Diyide 25,216 by 8. 

Explanation. — ^We write the 
dividend and divisor as in the ^ J^J!:TT\ « 

First Method, but below the ^>*^*<^'^IM^ [Sih^^. 
dividend we draw a horizontal S 162 Quotunt 

line, under which to write the 

quotient. 8 is contained in 25 (thousands), 3 (thousands) 
times. This quotient figure we write directly below the 
last figure (5) of the part of the dividend used to obtain ii 
We multiply the divisor (8) by the 3 (thousands), and sub- 
tract the product from the 25, performing both computa- 
tions mentally. We now mentally unite the remainder 1 
(thousand) with the next figure of the dividend, 2 (hun- 
dreds), and divide the result, 12 (hundreds), by the divisor. 
8 is contained in 12 (hundreds) 1 (hundred) time. We 
write the 1 as the second figure of the quotient, and then 
multiply 8 by it, and subtract the product from the partial 
dividend, 12 (hundreds), performing the computations Oten- 
tally, as before. We next mentally unite the remainder^ 4 
(hundreds), with the 1 (ten) of the dividend, and divide the 
result, 41 (tens), by the divisor. 8 is contained in 41 (tens) 
5 (tens) times. We write the 5 as the third figure of the 
quotient, and then multiply 8 by it, and subtract the prod- 
uct from the partial dividend, 41 (tens), performing the 
computations mentally, as before. We mentally unite Ihe 
remainder, 1 (ten), with the 6 (ones) of the dividend, and 
divide the result (16) by the divisor. 8 is contained in 16 
(ones) 2 (ones) times, and we write 2 as the fourth figure 
of the quotient. We have now used all the figures of the 
dividend ; and the result, 3,152, is the quotient required. 

In the Second Method, the same computations are per- 
formed as in the First Method ; but the results of the sub- 
tractions and multiplications are not written, and hence 
fewer figures are used. 
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IWi Jiong S>tvision is that method of dividing, in 
which all the prodncta and partial dividends are written. 

101. Short S>iyision is that method of dividing, in 
wliich only the dividend, divisor, and qaotient are written. 



13. A dtj corporation paid t0,376 for 
What was the cost of each % 



14. A man whose nages v 
Hov manj dsye did he work 

15. A Bteamboat which naa owned by4 i 
sold for 189,724 How mnch was each 

16. AfarmerhasI,4S8bush- 
ela of wheat, which he intends 
to cany to marhet in 3-buahel 
bags. How many bagflils will 
behave) 7^ 

17. If 8 horses eat 3,025 
potmda of hay in a month, how 
mnch will 1 hoTBe eat? 

18. If I feed a horse 7 half- 
bushel neoaarea of oats m a 
week, how many weeks will 
488 half-bushels last him ) 

19. How long will 3 horses 
be in eating the same quantity 
of oats f SSv^eekt. 

30. In a barrel in the gran 
aiy are 96 quarts of com, from 
which Clara feeds her ducks 



$3 a day, earned ^91 in a year. 



n eqnal shares, was 
's share of the re- 
$9,931. 




e there for each o 



ai. How many weeks will the com hist, allowing ( 
week for the poultry? 

22. A man leased a farm for $865, at the rate of %\ 
How many acres were in the farm ) 
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23. A forwarder shipped 24,744 bushels of grain in 6 equal car- 
goes. How many bushels were in each cargo ? J^, 12J^ 

24. A builder paid $5,145 for bricks, at $7 a thousand. How 
many thousand did he buy ? 735, • 

25. It cost $6,504 to build a plank-road 8 miles long. What was 
the cost per mile 9 $81S. 

26. How long will it take a ship to make a voyage of 889 miles, 
if she sails 7 miles an hour ? 127 hov/rs. 

27. A boatman carried 8,532 barrels of flour from Oswego to 
New York in 9 down trips. How many barrels did he take each 
down trip ? 

28. A party of 8 men spent $1,072 on a journey to California, ' 
and they shared the expense equally. How much did each man 
pay? 

C^SS: II. 
The Divisor more than One Figure. 

102. Ex. Divide 13,091 by 53. 
ExPLAKATioN. — When the divisor con- solution. 



sists of more than one figure, the division ini 

is commonly most easily performed by 

Long Division, or the First Method ex- ^-^^ 
plained in Case L, as shown in the Solu- 



6S 

[2^7 



tion. ^71 

3 71 
103* It is sometimes diffictdt to tell, —— 

without trial, how many times the divisor is contained in a 

partial dividend. 

For example, divide 25,474 by 47. fibst tbial. 

We can not readily tell how many times 25^74 -47' 
47 is contained in 254, but we wHl sup- ^^^ / 

pose that it is contained 4 times. Writ- 6 6 

ing 4 as the first quotient figure, we mul- 
tiply and subtract, and obtain a remainder of 66. Since 
this remainder, which is a part of the partial dividend, is 
greater than the divisor, 47 is contained in 254 more than 
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i times. We next try 5 as the quotient •■ookd twal. 

il 
65 



figure ; and the remainder, 19, is less than 25^7^ 
47. Hence, 47 is contained in 254, 5 times. 



Wo will now suppose that 47 is contained ^^7 
in 197, the next partial dividend, 5 times. ^^ 

Writing 5 as the second figure in the quo- 
tient, we multiply, and obtain a product of 285. Since this 
product is more than 197, 47 is not contained in 197 as 
many as 5 timea Hence, 

L When any remainder is greater than the divisor, (he quo- 
tierd figure is too smaU ; and 

n. When any prodtict is greater than the partial dividend, 
the quotient figure is too great, see ManuaL 

29. A drover paid $312 for 13 beeves. How much did they cost 
him per head ? $2Jf, 

30. A man on a journey traveled 608 miles in 19 days. At what 
rate per day did he travel ? 32 milea, 

31. If 21 acres of land produce 945 bushels of barley, what is the 
yield per acre ? 45 dusheU, 

32. A farmer paid $6,804 for a farm of 108 acres. What was the 
price per acre ? 

83. A tnmpike-road 46 miles long was kept in repair a year at 
*n expense of $1,242. What was the cost per mile ? $27. 

34. In a certain school the aggregate or total attendance for a 
term of 66 days was 7,410. What was the average daily atten- 
dance ? 114, 

85. How much must a man earn in each of the 313 working days 
of a year, to earn $1,252 in a year ? 

36. A dairy-man packed 10,804 pounds of butter in 56-pound 
tubs. How many tubs did he fill ? 18j^. 

37. Last season it cost a milkman $576 to winter 32 cows. 
What was the cost per cow ? $18, 

88. If 1 sheet of paper is required for 24 pages of a book, how 
many sheets will be required for a book of 432 pages? 



60 INTEGERS. 

89. How many cars, each carrying 49 passengers, will be required 
to carry 892 passengers ? 

40. The entire cost of constmcting a railroad 84 miles long was 
$4,065,264. What was the cost per mile ? $48,396. 

41. A person whose property is worth $9,375, spends yearly 
$625 more than his income. In how many years will he spend all 
his property? 15, 

42. In how many hoars will an express train run the entire 
length of a railroad 544 miles long, running 32 miles an hour ? 

48. The stock of a bank, consisting of 875 shares, is worth 
$117,250. What is the value of each share ? $134. 

4A. A grain buyer shipped 401,400 bushels of wheat from Mil- 
waukee to Buffalo in 24 equal cargoes. How many bushels were 
there in each cargo ? 16,725. 

104. Ex. Divide 48,607 by 69. 
Explanation. — ^In the First Solution we fibbt solution. 



see that the second remainder, 20, is the 4.8507 

same as the second partial dividend. 4^3 

In the Second Solution we omit to mul- 2 

tiply by the quotient figure, 0, and form 00 

the third partial dividend by annexing 7, 20 7 

the next figure of the dividend, to the 20, 207 
the second partial dividend. Hence, 

Whenever the partial dividend is less than 

i ^^ ^ ^\ /v 

the divisor, we place in the quotient, and j qq 

bring down the next figure of the dividend 

for a new partial dividend. JiZ. 

^ ^ 207 



69 
70S 
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69 
488 



70S 
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45. How much does a man earn each month, whose salary is 
$1,260 a year J $105. 

46. In a factory 275 yards of cloth are made daily. How many 
days will be required to make 57,475 yards ? 

47. The total cost of constructing a telegraph line 859 miles 
long was $360,795. What was the cost per mile ? $1,005. 
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48. The yield of a Pennsylyania oil well for 1 mcmth was 80,186 
gallons, wMch was put into casks, each holding 43 gallons. How 
many casks were used ? 

49. What is the quotient of 120,773,144 -h 693 ? 204,007. 

50. The dividend is 534,177,473, and the divisor 5,834. What is 
the quotient? 90,003. 

51. Divide 1 billion 963 million 198 thousand 504 by 38 thou- 
sand 9. 70 thouiand 56. 

C^SJS III. 
RemalndexB after Dividing last Partial Dividend. 

105t Ex. Affcer dividing 1,315 acres of land into as many 
farms as possible of 92 acres each, how much land will be 
left? 

Explanation. — ^The divisor, 92, is con- solution. 

tained in the last partial dividend, 395, IS 16 



go 

4 times, with a remainder of 27. As there 



9£ 



is no fifinire of the dividend that has not S96 

been used, we have no figure to write ^^^ 

with the 27 to form a new partial divi- 27 Remainder. 

dend, and the work is completed, leaving 

a remainder of 21. Hence, affcer dividing 1,315 acres of 

land into 14 farms of 92 acres each, there are 27 acres re* 

maining undivided. See MamuL 

63. How many payments of $850 each must I make, to pay for a 
house and lot worth $8,400 ? 9, and one payment, of $250. 

58. A farmer made 963 gallons of cider, which he put into casks 
holding 41 gallons each. How many full casks had he ? 

23, and 19 gallons over. 

54. The dividend is 80,963, and the divisor 376. .What is the 
remainder ? * 123. 

55. A forwarder ships 15,500 barrels of flour to New York, by 
canal. If 856 barrels make a boat load, how many full boat loads 
has he to ship ? 18, and 92 barrels remaindtr. 



62 



INTEGEBS. 



56. If the directors of a. railroad company appropriate $32,000 
for the purchase of passenger cars, and the cars cost $1,875 each, 
how many cars can be bought with the appropriation ? 

It, and lea/oe a swrpltu of $125, 

57. What will be the remainder, after dividing 62,676 by 573? 

58. How many bales of 896 pounds each can be made from 
84,000 pounds of cotton ? Bemainder^ 48 pounds, 

59. 1,405,169 -4- 2,376 = how many? Bemainder^ 953. 

60. The dividend is 5 million 92 thousand 209, and the divisor 
10 thousand 23. What is the remainder? 

61. Divide 56,432,782 by 27,541. Remainder, 1,273. 



The Divisor any number of Tens, Hundreds, Thousands, 

and so on. 



106. Ex. 1. Divide, 67,200 by 

Explanation. — ^By the First Solution it 
will be seen that, after removing as many 
figures from the right hand of the divi- 
dend as there are ciphers in the divisor, 
the remaining figures of the dividend are 
the same as tiie quotient. Therefore, 

In the Second Solution we have brought 
dovm, for the quotient, all the figures of the 
dividend except as many of its right-hand 
figures as there are ciphers in the divisor. 

Ex. 2. Divide 49,392 by 1,000. 

Explanation. — ^By the First Solution we 
see that, if we omit the three right-hand 
figures of the dividend, the other figures 
are the same as the quotient, and that 
the three right-hand figures thus omitted 
are the same as the remainder. There- 
fore, 



100. 



FIB8T sOLunoir. 



67200 


100 


600 


672 


720 


700 


200 


200 


SKOOKD BOLunoir. 


67200 


[100 



672 



FIS8T BOLUnON. 



49392 
4000 

9392 
9000 

392 



1000 

[49 
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In the Second Sohition we have brought bkwkp solution. 
down, for the quotient, aU the figures of -i9392 [1000 
the dividend except three, (i. e., as many 49 ^'^ 
of the right-hand figures as there are 
ciphers in the divisor), and for the remainder we have 
written the three right-hand figures. Hence, 

I. Bemoving (he united figure from a number, divides the 
number by 10. 

n. Renwving the units and tens, (yr the tux> right-hand 
fibres from a number, divides it by 100, 

HL Hemoving the three right-hand figures from a number, 
divides it by 1,000. 

IV. Bemoving the four right-hand figures, divider by 10, 000 ; 
renwving five figures, by 100,000; removing six figures, by 
1,000,000; and so on. 

V. The figures removed are the remainder, and the other 
figures are the quotient. 

107* When the divisor contains more than one ten, hun- 
dred, thousand, etc., the manner of obtaining the final 
remainder is more difficult. For illustrating the method, 
we will take the fc^owing examples : 

(1) (2) (8) (4) 



75 115 75 [3 



15 [3 75 [5 I 15 15 7500 [ 100 
15 y 3 75 



1500 t 100 
15 



5 25 

5 5 5 

By carefully examining these four examples, we see in 
Ex. 1 that the quotient of 75 divided by 15 is 5 ; in Ex. 2, 
3, that the quotient is not changed by dividing both divisor 
and dividend by 3 or 5 ; and in Ex. 4, that the divisor, 
1,500, and the dividend, 7,500, may both be divided by 100, 
and the results used as dhdsor and dividend, without af- 
fecting the final quotient. That is. 

Both divisor and dividend may be divided by the same num- 
ber, wUhout affecting the value of the final quotient. 
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FXB8T BOLUnOX. 

34.00 



SKOONB SOLimOK. 

SjHOO 



108. Ex. Divide 16,284 by 3,400. is 281 

ExPLAKATioN. — ^Li the First Solution we 13600 
divide as taught in Case HL, and obtain a iS8A 
quotient of 4, and a remainder of 1,684. 
In the Second Solution we first divide 
both divisor and dividend by 100, (which 1S2\84 
we do by cutting off, by a vertical line, 136 
the two right-hand figures from each 168 A 
term), obtaining 34 for a new divisor, 152 
for a new dividend, and a remainder of 84 Dividing 152 
by 34, we obtain a final quotient of 4, and a second re- 
mainder of 16. Since this remainder was obtained by sub- 
tracting 136 hundreds from 152 hundreds (see First Solu>- 
tion), it must be 16 hundreds ; while the first remainder, 
84, is the tens and ones of the dividend. We therefore 
unite these two remainders, by annexing the 84 to the 16 
(hundreds), and we have 1,684 for the final remainder, the 
same as in the First Solution. Hence, 

In dividing by any number of tens, hundreds, thousands, 
and so on. 

The final remainder consists of tfie figures which were cvi off 
from the dividend, annexed to the figures of the last remainder. 

62. A dealer sold 10 sewing-machines for $650. How much were 
they apiece ? 

63. A cental of grain is 100 poimds. How many centals in 
47,300 pounds ? J^73. 

64. The capital or stock of a certain mining company is 
$225,000, and it is divided into $1,000 shares. How many shares 
of stock are there ? 

65. At $2,000 each, how many steam-tugs can be bought for 
$6,000 ? 

66. A builder paid $5,760 for boards, at $30 per thousand. How 
many thousand feet did he buy ? 192, 
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67. A carriage maker received $1,200 for light carriages, at $200 
apiece. How many carriages did he sell ? 

68. What is the quotient of 398,400,000 divided by 100,000 ? 

69. A government agent paid $56,400 for horses for the army, at 
$150 apiece. How many did he buy ? S76. 

70. A £Eirmer having $88, wishes to purchase yearling calves, at 
$10 a head. How many can he buy ? S, a/nd hone $3 Uft, 

71. How many freight cars will be required to transport 58,298 
barrels of flour, if 100 barrels make one car load ? 

582 fuU ca/rs^ and 1 ecur etmrymg 93 barrels. 

72. A company purchase a hotel in Kew Orleans for $165,675, 
and the payments are to be $25,000 annually. How many pay- 
ments must they make ? 6 of $25,000 each, and 1 of $15, 675. 

73. Divide 198,285 by 86,000. Bemainder, 13,285. 

74. What is the quotient of 17,630,000 divided by 24,000 ? 

109. The facts deduced in Arts. 95, 98, 106, 107, may now 
be stated as 

General Principles of division. 

L A concrete number can he divided by either a concrete or 
an abstract number. 

n. An abstract number can be divided by an abstract number 
only, 

m. The quotient is an abstract number, when the divisor and 
dividend are both abstract or both concrete numbers. 

TV. The quotient is a concrete number, when the divisor is an 
abstract, and the dividend a concrete number. 

V. Any quotient figure is of the same order of units as the 
la^ figure of the dividend used to obtain it. 

VI. The rernxxval of the right-hand figure from a number 
divides that number by 10. 

VII. B(^h divisor and dividend may be divided by the same 
number, unthout ejecting the value of the final quotient. 

VJLUL The right-hand figure of any remainder is of the same 

m 

order of units as the last figure of the dividend used. 
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IIO* Upon these principles is based the 

^ute for l>ivision of Integers. 
L For Long Division. 

1. Fhoce tTie divisor at the right of the dividend^ separate 
them by a line, and draw a line under the divisor to separate it 
from the qtwtient. 

2. Find how many tvmes the divisor is contained in the first 
partial dividend, and write the result for the first figure of the 
quoUerd. 

3. Multiply the divisor hy this quotient figure, subtract the 
product from the partial dividend used, and to the remainder 
annex the next figure of the dividend for a new partial divi- 
dend. 

4 In the same munner, continvs to divide, multiply, sub- 
tract, and bring dowUy until all the figures of the dividend 
have been used. 

n. For Short Division. 

1. Write the divisor and dividend as in Long Division, and 
draw a line under the dividend to separate it from the qu^otient. 

2. Find how m>any times the divisor is contained in the 
first partial dividend, as in Long Division, and write the 
result under the last figure of the dividend used, for the first 
figure of the quotient. 

3. Multiply, subtract, and form a n&iv partial dividend, as 
in Long Division, performing the' operations mentally. 

4. Divide this partial dividend, and write the result as the 
second figure of the quotient. 

6. Proceed in the same manner until all the figures of thi 
dividend have been used. 

UL For dividing by any number of tens, hundreds, thou- 
sands, and so on. 

1. Cut off the ciphers by a line, and also an equal nvmbei 
of figures from the right of the dividend. 
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2. Divide the remaining figures of the dividend by the re- 
maining figures of the divisor. 

3. For the true remainder, annex to the last remainder the 
figures cut off from the dividend. 

75. An anny contractor paid $276,560 for beef, at $16 a barrel. 
How much beef did lie buy ? 17,285 larreU. 

76. In a cotton-factory are 54 looms, which were bought at a 
total cost of $9,720. What was the cost of each loom ? 

77. A canal 97 miles long was constructed at a cost of $14,131,930. 
What was the cost per mile ? $lJt5, 690, 

78. Peter having an ear of com in which were 864 kernels, 
planted it in hills of 6 kernels each. How many hills did he plant ? 

79. He planted the com in 8 equal rows. How many hills were 
there in each row ? 18. 

80. The fere of 219 passengers by steam-ship from New York to 
Havre, was $36,135. How much was the fare of each passenger ? 

81i At $60 a head, how many cows can be bought for $1,650 ? 

27, with $30 left, 

82. A city builder received $780,000 for building brown-stone 
front houses, at an average price of $10,000 each. How many 
houses did he build ? 

83. A manufacturer sold reapers at $130 each, and received 
$6,240. How many reapers did he sell ? JfS. 

84. How many barrels, each holding 200 poimds, will be required 
for packing 47,875 pounds of pork ? 

239, toith 75 pounds ofporJc left, 

85. A wholesale grocer bought 3,440 pounds of tea, in 80-pound 
chests. How many chests did he buy ? ^. 

86. How many canal boats can a transportation company buy 
with $34,000, at $1,000 each ? 

87. In the schools of a certain city 28,497 pupils are taught by 
483 teachers. What is the average number of pupils to a teacher) 



68 I N T £ G E B 8. 

88. A paper maker haying 861,920 sheets of foolscap, put it up 
for market m quires of 24 sheets each. How many quires were 
there? 

89. He sold the paper by the ream of 20 quires. How many 
reams did he sell ? 761^, 

90. The United States Gk)yemment paid $103,600 for 740 army 
wagons. How much was that for each wagon ? $mo, 

91. What is the quotient of 447 billion 670 million 621 thou 
sand 104 divided by 4 million 930 thousand 76 ? 90 thousand 8O4. 

92. Divide 660,886,723 by 982. Bemainder, 723. 

98. The dividend is 468,002,659, and the divisor 9,497. What 
is the remainder ? 9,493. 

94. A planter raised 86,801 pounds of cotton on 228 acres of 
land. How maAy pounds was the yield per acre ? 387, 

95. The New York and New Haven Railroad track is 401,280 
feet long. How many miles from the New York to the New 
Haven Railroad depot, there being 5,280 feet in a mile ? 76, 

96. In a certain county $2,039,688 were paid in bounties to 
2,394 volunteers. What boimty was paid to each soldier ? $852, 

97. How long will 564,000 rations last an army brigade of 5,875 
men ? 96 days, 

98. A produce buyer purchased 417 bushels of wheat, 873 bush- 
els of oats, and 314 bushels of barley. The bins in his storehouse 
will hold 72 bushels each. How many bins will each kind of 
grain fill ? Wheat^ 5 UnSy and 57 hishels aver, 

Oats, 12 " " 9 " " 
Barley, 4 " " 26 " " 

99. If all of the grain was of one kind, how many bins would it 
fill ? 20 JmsJids, remainder. 

100. A man buys a farm of 113 acres, at $54 an acre. He pays 
$1,392 down, and agrees to pay the balance in 6 equal yearly pay 
ments. How much of the debt must he pay each year ? $786, 
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SECTION VII. 

1. The parts of a number are 73, 427, 856, and 82,519. What is 

the number ? See ManoaL 

2. The minuend is 59,408, and the subtrahend 14,642. What is 
the remainder ? 

8. The sum of two numbers is 1 million 56 thousand, and one of 
the numbers is 804 thousand 9. What is the other number ? 

4. A reward of $7,650 was shared among 4 detectives, the first 
of whom received $2,225, the second $1,750, and the third $1,875. 
How much did the fourth receive ? 

5. The multiplicand is 185,046, and the multiplier 4,309. What 
is the product ? 

6. What is that number, the factors of which are 884, 27, 90, and 
10,000 ? 

7. The dividend is 1,728,000, and the divisor 1,800. What is the 
quotient ? 

8. If the dividend is 5,443,200, and the several successive divisors 
are 9, 14, and 600, what is the final quotient ? 

9. A farmer's expenses and receipts one year were as follows : 

JU ^ai&i jfj^^S 

SL/ ^^ 



// 
// 



^nen^ ■«-«. /S(f 



^^ oKt^ed^ %/^iim^ /40 



Heeeipts. 

JU ^M^. ^j^/p 

'^ ^tUf ^... SiS'S 

'' ^oi»p Sj^O 

'^ ^au /J^S" 



// 
// 



Ml/. //^ 

'»9c^- pS 

IMd he make or lose money that year, and how much ? $385, 

10. He sold his hay at $8 a ton. How much hay did he sell ? 

11. If 7 bricklayers are 67 days in putting up the walls of a 
machine-shop, and each man lays 1,950 bricks a day, how many 
bricks will there be in the walls of the building ? 914,550, 
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12. From a cistern containing 19,437 gallons of water, 13,294 gal* 
Ions were drawn out, and afterward, daring a rain storm, 7,483 gal< 
Ions ran in. How much water was there in the cistern ? 

13,626 gaUons. 

18. The live weight of an ox was 1,816 pounds. When dressed, 
the four quarters weighed respectively 271, 264, 275, and 287 
pounds ; the hide weighed 85 pounds, and the tallow 97 pounds. 
Wliat was the difference between the live and dead weight of 
the ox? 5S7 pounds. 

14. One season a jobbing carpenter built 5 dwellings, which cost 
him $3,176, $5,194, $1,342, $6,950, and $788. He received for 
building them $3,875, $6,820, $1,280, $7,896, and $875. What 
were his season's profits ? $3,296. 

15. The cost of mounting and equipping a cavalry regiment of 
1,037 men was $213,622. How much was the cost per man ? 

16. One year a stove manu- 53 No, 10 StoveSy at $33 
facturer sold to a wholesale 
dealer, stoves as per annexed 
schedule. 

To how much did the sales 

amount? SeeManuaL f^iy ^55 

17. I bought a farm of 153 acres, at $95 an acre, and paid down 
$2,500. How much of the purchase money remained unpaid ? 

18. A man bequeathed to each of 2 sons $7,600 ; to a third son 
$1,500 ; to each of 3 daughters $3,775 ; and the balance of his 
estate, which amounted to $6,877, to other parties. But the will 
was set aside, and the property was divided equally among his 
children. How much did each receive ? $5,817. 

19. A merchant bought a piece of broadcloth containing 56 
yards, for $266, and sold it at $6 a yard. How much was his 
profit ? 

20. In the Oakland Mill are 9 run of stone, each capable of 
grinding 100 bushels of wheat per day. In what time can 297,000 
bushels of wheat be ground ? 330 days. 

21. A dairy-man has fodder enough to keep his 35 cows 4 months. 
K he sells 7 cows, how many months will the fodder last the rest ? 
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22. The receipts and expenditures of a church society for one 
year were as follows : 

Expenditures. 

'' '' ^S^4^el SOO 

i/lv^on S/2 



Heceipts, 



22, 
df ^^ ^^ /^ 



// 



c^^^ <? 



/• 



// // 



'' '' ^y^ ps 



How did the account stand at the close of the year ? 

23. The United 6tates Supreme Court consists of a Chief Justice, 
whose salary is $6,500 per annum, and 9 associate justices, whose 
salaries are $6,000 per annum each. How much do all their sal- 
aries amount to in one Presidential term ? $242,000. 

24. How many military companies of 98 men each can be formed 
from 3,675 recruits ? 37, with 49 recruits left. 

25. A wood dealer sold 36 cords of hickory wood, at $6 a cord, 
75 cords of maple wood, at $5 a cord, and 43 cords of soft wood, 
at $4 a cord. How much did he receive for the whole ? $763. 

26. A farmer who raised 984 bushels of oats, after retaining 48 
bushels for seed, and enough to winter 5 horses, allowing 50 bush- 
els to each horse, sold the balance. How many bushels did he 
sell ? 686. 

27. A lady haying $100, paid $58 for a set of furs, and $2 a 
yard for 17 yards of silk. How much money had she lefb ? $8. 

28. A grocer bought 2,880 pounds of coflfee in 120-pound sacks. 
How many sacks did he buy ? 

29. A grocer bought 5 hogsheads of molasses that were billed to 
him at 140 gallons each ; but the first was 17 gallons short, the 
second 5 gallons, the third 9 gallons, the fourth 4 gallons, and the 
fifth 2 gallons. How many gallons were in the 5 hogsheads? 

30. A soldier enlisting for 3 years received a bounty of $949. 
He served 8 months as a private, at $13 a month; 8 months as a 
corporal, at $14 a month; 13 months as a sergeant, at $17 a 
month ; and 7 months as an orderly sergeant, at $18 a month. 
What was the total amount of his pay ? How much did it average 
per month? 8«e Manual. $42 per iTwnlK, 
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T<Me qf Areas used in the next ten ProblenM, 



BQUABK MILES. 

United States 3,001,002 

France 207,829 

England 60,922 

Island of Australia. . .2,980,770 
" " Borneo (about) 320,000 

" « Cuba 47,278 

Texas 280,000 

Califomia 159,000 



SQiTABs unn. 

New England . 65,088 

Michigan 56,248 

Illinois 55,405 

Georgia 52,009 

New York 50,519 

Tennessee 45,600 

Ohio 89,964 

Massachusetts ' 7,800 

See Mftnnal. 



81. Into how many states, each as large as -New York, could 
Australia be divided ? 59, and Ufi square miles remainder, 

82. How many states, each as large as Massachusetts, might be 
formed from Texas ? 

83. The Island of Borneo is how many times as large as Cuba ? 

84. How much larger is the State of Illinois than England? 

35. The Island of Australia is how many times as large as New 
England ? and how much larger or smaller than Tennessee is the 
remainder ? 8, 460 square miles. 

36. If all the territory of the United States were divided into as 
many states as possible, each as large as Michigan, the remainder 
forming another state, how many states would there be in the 
Union, and what would be the size of the small state ? 

54 states ; 20, 12S square mUes, 

37. K a country consisted of 376 states, each as large as Massa- 
chusetts, would its area be greater or smaller than the area of the 
United States ? 68,S02 square miles. 

88. K Texas were divided into 4 states of equal size, how much 
larger than Ohio would each of them be ? 

39. How does 3 times the area of Georgia compare with the area 
of California? 

40. Into how many countries could the United States be divided, 
and each have an area equal to the combined areas of France and 
England ? 164,741 square miles more than 11 such countries. 




SECTION I. 

IJ\n>UCTIOJ\r .^LAT^ ^BF'IJVITIOJSrS. 



111. We have already learned (Chap. I., Sec. H) that the 
places of the different orders of integral nnitg — as ones, 
tens, hundreds, thousands, ten-thousands, and so on — 
increase in valae from right to left in a tenfold ratio, or by 
the constant multiplier 10. Thus, 10 times ones are tens, 
10 times tens are hundreds, 10 times hundreds are thou- 
sands, and so on. 

We have also learned that the orders of units decrease 
from left to right in a tenfold ratio, or by the constant 
diyisor 10. Thus, thousands ~- 10 are hundreds, hundreds 
-s- 10 are tens, tens -f- 10 are ones, or simple units. 

112« (Continuing this division below ones, we obtain a 
new class of numbers, which are subject to the same gen- 
eral laws as are integers, and which differ from them in 
only one respect, namely ; the value of a unit of any order 
is less ths^ unity, or 1. Thus, 



If ones 
" tenths 
'* hundredths 
** thousandths 
" ten-thousandths 
<* hundred-thousandths 
and so on. 



are divided by 10, the resulting units are tenths; 

" 10, " " " hundredths; 

10, 



10, 

xo, 

10, 



ti 

Ci 

it 



tc 
i( 
it 



" thoiisandtTis ; 

" ten-thousandths; 

" hundredrthousandths ; 

" miUiontJis; 



lis* j1 Scale y in Arithmetic, is an established order of 
increase or decrease from any unit to higher or lower units 
in the same class of numbers. 
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I14» A decimal Scale is one in which the valnes of 

the orders of nnits increase by the constant multiplier, and 

decrease by the constant divisor, 10. 

Notes.— 1. The term decimal is derived from the Latin decern, which sig- 
nifies 10. 

2. The scale of integers is a decimal scale. 

115» A decimal Unit is one of the equal decimal 
parts into which a thing, or the unit 1, is divided ; as, 
1 tenth, 1 hundredth, 1 thousandth, 1 ten-thousandth, and 
so on. 

116» A S)ecimal is a number expressed by decimal 
units ; as, 7 tenths, 258 thousandths. 

Notes.— 1. A number consisting of an integer and a decimal is a Waoed 
Number ; as, 8 and 35 hundreds. 

3. Integers and decimals together form one general class of numbers, 
called Ikcimal Numbers, 



»#♦ •» 



SECTION II. 

117i If we divide an apple into 10 equal parts, each of 
the parts is 1 tenth of the apple. When any thing, or a 1, 
is divided into 10 equal parts, 1 of the parts is 1 teifdh of the 
thing or the 1, 2 of the parts are 2 tenths, 3 of them are 
8 tenths, 4 of them are 4. tenths, and so on. 10 tenths are L 

1 tenth is written .1 



2 tenths are written £ 

8 " " " .3 

•4 « 4t a j^ 

5 " " " .5 



6 tenths are written ,6 

8 " " " ,8 

9 " " " .9 



118. In the number 111 the first or left-hand figure is 1 
hundred, the second figure is 1 ten, and the third figure is 
1 one. Since 1 ten is 1 tenth of 1 hundred, and 1 one is 
1 tenth of 1 ten, it follows that 
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ITie value of any figure in a number is 1 tenth of the value 
of a like figure standing in the next place at the left. Hence, 

119» The value of any figure written at the right of ones 
is tenths. 

1 and 1 tenth are written LI 

19 and 3 tenths " " 19,3 

60 and 7 tenths " " 60.7 

276 and 9 tenths " " ^6,9 

120* The decimal ^Point is a period or point (.) 
placed before tenths. When placed between figures, the 
decimal point is always read and. Thus, 4.5 is read '^ 4 and 

5 tenths." see Manual. 

In writing decimals, the decimal point must always be 
used. 

JEXJEBCISES. 

1. Read .4, .8, .1, 7.3, 10.9, 392.6, 7198.2. 

2. Write five tenths, one tenth, nine tenths. 
8. Write 17 and 3 tenths; 28 and 6 tenths. 

4. Write 240 and 9 tenths; 1006 and 5 tenths. 

5. Write two tenths ; five hundred sixty and four tenths. 

121. If any thing, or a 1, be divided into tenths, and 
then each of the tenths be divided into 10 equal parts, there 
win be in the whole thing, or the 1, 10 times 10, or 100 
equal parts ; and each of the parts will be 1 hundredth of 
the whole thing, or of the 1. Hence, 

1 hundredth is 1 tenth of 1 tenth. And, since the value of 
a figure in any place is 1 tenth of the value of a like figure 
in the next place at the left (see 118), it follows that 

The value of any figure written at the right of tenths is 
hundredths. 

1 hundredth is written ,01 

2 hundredths are " ,02 
6 " ** " ,05 
8 '' " " ,08 
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122» .37 is 3 tenths and 7 hundredths. But 3 tenths = 
30 hundredths, and 30 hundredths + 7 hundredths = 37 
hundredths. 

Tenths and hundredths are read together as hundredths. 

.23, or 2 tenths and 3 hundredths, is read 23 hundredths. 
.57, or 5 tenths and 7 hundredths, is read 57 hundredths. 
6.85, or 6 ones, 8 tenths, and 5 hundredths, is read 6 and 85 hun- 
dredths. 

JBXJEBCI8JE8. 

6. Read .43, .91, .04, 8.32, 5.09, 47.47, 6080.06. 

7. Write 3 hundredths ; 51 hundredths ; 2 and 75 hundredths. 

8. Write 15 and 15 hundredths ; 328 and 11 hundredths. 

9. Write 30 and 30 hundredths ; 200 and 2 hundredths. 

123* If any thing, or a 1, be divided into hundredths, 
and then each of the hundredths be divided into 10 equal 
parts, there will be in the whole thing, or the 1, 100 times 
10, or 1,000 equal parts ; and each of the parts will be 1 
thousandth of the whole thing, or of 1. Hence, 

1 thovLsandth is 1 tenth of 1 hundredth And the value of 
any figure written at the right of hundredths is thou- 
sandths. (See 118). 

1 thousandth is written ,001 
4 thousandths are " ,00i 

7 " " " ,o(yr 

9 " « « ,009 

124. .278 is 2 tenths 7 hundredths and 8 thousandths, or 
27 hundredths and 8 thousandths. But 27 hundredths = 
270 thousandths, and 270 thousandths + 8 thousandths = 
278 thousandths. 

Tenths, hundredths, and thousandths are read together as thou- 
sandths. 

.006 is read 6 thousandths. 
.072 is read 72 thousandths. 
.493 is read 493 thousandths. 
19.136 is read 19 and 136 thousandths. 
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JEXJBSCXSJB8. 

10. Read .48, .18, .02, 6.27, 342.51, 99.07. 

11. Read .176, .584, .096, .204, .007, .901. 

12. Read 4.28, 19.07, 70.219, 9.021, 817.108, 11.005. 
18. Write 5 tenths and 6 hnndredtlis, or 56 hundredths. 

14. Write 98 hundredths ; 6 hundredths. 

15. Write 1 tenth 9 hundredths and 7 thousandths, or 197 thou- 
sandths. 

16. Write 211 thousandths ; 42 thousandths. 

17. Write three hundred seven thousandths. 

18. Write 80 and 19 hundredths. 

19. Write 256 and 4 hundredths. 

20. Write 193 and 5 thousandths. 

21. Write 8,281 and 59 thousandths. 

22. Write 10,000 and 208 thousandths. 

125. A %nre at the right of thousandths is ierirthaur 
Bondths; and a decimal containing tenths, hundredths, thou- 
sandths^ and ten-thousandths, is read as ten-thousandths. 

.5768 is 5 tenths, 7 hundredths, 6 thousandths, and 3 ten-thou- 
sandths, and is read 5,763 ten-thousandths. 

126. A figure at the right of ten-thousandths is hundred- 
thousandths ; and a decimal containing tenths, hundredths, 
thousandths, ten-thousandths, and hundred-thousandths, is 
read as hundred-thousandths. 

.57208 is 5 tenths, 7 hundredths, 2 thousandths, ten-thou- 
sandths, and 8 hundred-thousandths, and is read 57,208 hundred- 
thousandths. 

127« A figure at the right of hundred-thousandths is 
miUionthSy a figure at the right of millionths is ten-mUHonths, 
a figure at the right of ten-mi][lionths is hundred-miUiontJis, 
and so on. 

128* When the right-hand figure of a decimal is mill- 
ionths, the whole decimal is read as millionths ; when the 
right-hand figure is ten-millionths, the decimal is read as 
ten-millionths ; when the right-hand figure is hundred- 
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millionths, the decimal is read as hundred-iuillionths^ and 
so on. And in general, 

The figures of a decimal are read the same as thefi>gures of 
an integer f and to the whole decimal is given the hcai name 
of the last or right-hand figure. 

.476298 is 476,298 millionths. 
.5008721 is 5,008,721 ten-milliontha 
.87396483 is 87,396,483 hundred-milliontha. 
.000084 is 84 millionths. . 
.0005008 is 5,008 ten-millionths. 
.06070802 is 6,070,802 hundred-milHonths. 

129« .5 is 5 tenths. .50 is 50 hnndredths, or 5 tenths 
and hundredths. .500 is 500 thousandths, or 5 tenths, 
hundredths, and thousandths. That is, .5, .50, and .500 
are all of the same value, namely, 5 tenths ; consequently, 
ciphers on the right of a decimal do not change the places 
of the other figures. Hence, 

I. Ciphers muy ie annexed to any decimal, or deci^nal 
ciphers to any integer, without changing its value; and 

n. Ciphers may be omitted from the right of any decimal, 
or dedmul ciphers from the right of any integer, without 
changing its value. 

130» TABLE OF VALUES OF DECIMAL NUMBEBS. 

One decimal figure expresses tenths. 
Two decimal figures express hindredths. 
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See Manual. 
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ISl* Figures standing in places at eqnal distances to the 
right and left of ones have rumves that correspond to each 
other, as shown in the following 

DIAGBAM OF DEOHCAL NOTATION. 

9876543 2 1. 23456789 




132* This diagram also shows that the value which any 
figure in a decimal expresses, is determined by the place it 
occupies. 

133« From the illustrations and explanations now given, 
we deduce the following 

Ihrinciples vf Decimal JVolalion and JV^umeration* 

L All places to the right of unity are decimals. 

n. The values of the different places in a decimal increase 
from right to Ufty and decrease from left to right , in a tenfold 
ratio. 

m. The place which any figure occupies in a decimal (fo- 
termines ths valus expressed by it in that dedmul. 

IV. The decimal point must always ie placed before tenths. 

Y. In writing a decimal^ all places not rwmed must be 
filled by ciphers. 

YL Decimal ciphers may be annexed to, or omitted from, 
the right of any number^ without changing its value. 

VU. The names of places equi-distant to the left and right 
of unity differ only in their terminations, those at the left 
terminating in ns or ds, and those at the right in ths. 

Vlll. The figures of a decimal are read the same as the 
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figures of an integer y the name of the place occupied by tfie 
right-hand figure of the decimal being pronounced after the 
last figure read, see ManuaL 

134» These principles fully establish this 

General Zafv of Decimal JVumbers. 

Integers and decimals form one class of numiersy in tlie 
decimal scale; and all like operations upon the two divisions 
of the class are governed by the same principles. 

JEXJBBCISJES, 

23. Read .1765 ; .3046 ; 93.1005 ; 100.0048. 

24. Read .39417 ; .00009 ; 53.40206 ; 10.00538. 

25. Read .476398 ; 11.000141 ; 904.204080 ; 21.600008. 

26. Read .4598217 ; 19.3006009 ; 214.0380965. 

27. Read .00000001 ; .70876941 ; 329000.80000185. 

28. Read 3976.070009 ; 66.0085 ; 10006.000596. 

29. Read 5.5682 ; 273.8760099 ; 1.000000007. 

30. Write 291 ten-thousandths; write 706,095 milliontha. 

31. Write 508 millionths ; write 217 hundred-millionths. 

32. Write 90,085,765 hundred-millionths. 

33. Write 5 ten-millionths ; write 18 ten-billionths. 

34. Write 3,750 and 17 ten-thousandths. 

35. Write 7 thousand and 7 thousandths. 

36. Write 2,548,006 and 905 millionths. 

37. Write 19 and 19 billionths. 

38. Write 297,641,879 trillionths ; write 700,849 ten-billionths. 

39. Write six hundred seventeen millionths. 

40. Write six hundred and seventeen millionths. 

41. Write four thousand seven hundred-thousandths. 

42. Write four thousand and seven hundred-thousandths. 

43. Write four thousand and seven hundred thousandths. 

44. Write eight hundred nine thousand one hundred fifty-seven 
ten-millionths. 

45. Write sixty-three million three hundred fifty-four thousand 
eight hundred seventy-seven billionths. 

46. Write one thousand four hundred and ten thousandths. 

See ManaaL 
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SECTION III. 

oLtDDITIOJV. 

135. Ex. What is the sum of 56.125, 9.356, and 123.25? 

Explanation. — Since only like orders of soluxioh. 
units in different numbers can be added (see 66.126 
39, n.), we write the numbers with like orders / p © * f r 

of units — ^both decimal and integral — ^in the '- 

same columns. The decimal points then stand iS8 .7 3 1 
in a column. . We commence at the right, and 
add as in int^ers. Since the sum of thousandths is thou- 
sandths, the sum of hundredths is hundredths, and the sum 
of tenths is tenths, and there are thousandths, hundredths, 
and tenths in the given parts, there must also be thou- 
sandths, hundredths, and tenths in their sum. We therefore 
place the decimal point in the sum before the 7, and directly 
under the decimal points in the parts. 

136. !Rute for Addition of Decimals. 

I. Write the nurnbers so that the decimal points shall stand 
in a column. 

n. Add in the sams manner as in integers, and place the 
decimal point in the sum directly under the decimal points in 

the parts. see ManuaL 

PBOBr^EMS. 



(1) 


(2) 


(3) 


(4)^ 


(5) 


.821 


.48 


8.62 


162.71 


.0062 


.746 


.697 


617.83 


48.086 


.02081 


.984 


.8 


21.9 


8916.8004 


.016 


.258 


.6764 


674.08 


.721 


.0000875 



6. A fanner brought three loads of wood tO market^ the first load 
containing .8. of a cord, the second .76, and the third .9876. How 
many cords did he bring in all ? 2,^875, 

4* 
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7. A peddler traveled 6.75 miles one day, 4.6 miles the next, 
7.384 imles the third, and 2.14 mUes the fourth. How far did he 
travel in the four days ? 20,87 I^ miles. 

8. How many acres in four fields, there being 9.5 acres in the 
first, 11.4 acres in the second, 8.75 acres in the third, and 12.675 
acres in the fourth ? 42.S25. 

9. A lady bought 16.25 yards of silk, 12.75 yards of alpaca, 6.5 
yards of merino, 11.875 yards of delaine, and 23.5 yards of French 
calico. How many yards of goods did she purchase ? 70.875, 

10. A farmer sold eight lots of hay, as follows : 7.637 tons, 8.5 
tons, 17.896 tons, 5.824 tons, 12 tons, .95 of a ton, 8.0625 tons, and 
6.4 tons. How much hay did he sell ? 61.7695 tons. 

11. In six consecutive days a company of California miners 
obtained 8.5286 otmces, 1.4 ounces, 8.125 ounces, 7.0064 ounces, .65 
of an ounce, and 2.72 ounces of gold. What was the whole amount 
for the six days ? 184S (nijices. 

12. Capt. Allen's farm consists of 7.4 acres of woodland, 16.275 
acres of pasture, 23 acres of meadow, 6.025 acres of orchard and 
garden, and 72.8 acres of tilled land. Hdw much land is there in 
his farm ? 1^$ acres. 

13. At London the average fell of rain is, for 

MONTHS. INOQKS. MONTHS. INCHES. MONTHS. IKGHIS. 

January, 1.483 May, 1.853 September, 2.198 

February, .746 June, 1.83 October, 2.073 

March, 1.44 July, 2.516 November, 2.4 

April, 1.786 August, 1.453 December, 2.426 

What is the average annual fall ? 22,199 inches. 

14. A real-estate agent received for his services in selling seven 
farms, $137.25, $94.5, $216,875, $56.4, $113.7, $80,625, and $296.3. 
What were his total receipts f $995.15. 

15. A grocer bought six hogsheads of molasses, containing 117.6 
gallons, 124 gallons, 129.8175 gallons, 104.75 gallons, 130.0625 gal- 
lons, and 131.5625 gallons. How much molasses did he buy ? 

16. What is the sum of 967 thousandths, 54 hundred-thou- 
sandths, 953 and 5 tenths, 7 and 375 thousandths, 1000 and 1 ten- 
thousandth, 6 and 75 hundredths, 8 and 80,808 hundred-thou- 
sandths, and 483 ? ^,J^0 and J^,072 hundred-thousandths. 
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SECTION IV. 

S us T^A C TIOJV. 

187. Ex. 1. Prom 11.278 subtract 4825. 

EzFLANATioK. — Since only like orders of tmits soLimov. 
in different numbers can be subtracted the one 1 1,2 7 8 
from the other (see 52, IL), we write the num- J^.S 26 
bers with the units of the subtrahend, both ded- 6,463 
mal and integral, under like orders of units of 
the minuend. The decimal point of the subtrahend then 
stands directly under that of the minuend. We subtract as 
in integers. Since the difference between thousandths and 
thousandths is thousandths, the difference between hun- 
dredths and hundredths is hundredths, and the difference 
between tenths and tenths is tenths, and there are thou- 
sandths, hundredths, and tenths in the given numbers, 
there must also be thousandths, hundredths, and tenths in 
their difference. We therefore place the decimal point in 
the difference before the 4, and directly under the decimal 
points in the given numbers. 

Ex. 2. From 52 subtract 9.785. 

Explanation. — Since decimal ciphers may be soLrnoir. 

annexed to a number without changing its value 52,0 00 

(see 133, VL), we annex ciphers to the minuend 9,785 

until it has as many decimal figures as the sub- J/. 2,2 15 
trahend, and then subtract and place the deci- 
mal point as in the Solution of Ex. 1. 

138i ^ule for Subtraction of Decimals. 

L Write the numbers with the decimal point of the subtra- 
hend directly under that of the minuend, 

n. Subtract in the same manner as in integers^ and 
place the decimal point in the remainder directly under the 
decimal point in the subtrahend, see ManuaL 
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(1) (2) (3) (4) 

From .8758 886.25 57.4628 2040 

Subtract -^^'^^ 50.76 82 41.93 .0492 

5. A mercliant sold 19.25 yards of sheeting from a piece which 
contained 48.75 yards. How many yards were left ? 21^,5. 

6. A company that contracted to build a turnpike 17.5 miles 
long, have completed 9.875 miles. How much have they yet to 
build ? 7.625 rnUea. 

7. One year a stock farmer put 43.5 tons of hay into his bams, 
and the following spring he had only 8.75 tons. How much had 
he fed to his stock ? SJ^.75 taju. 

8. A seedsman having 73.625 bushels of choice potatoes, bought 
enough more to increase his stock to 120 bushels. How many 
potatoes did he buy ? 46,S75 InuheU. 

9. The owner of a schooner sold .3125 of her to the captain. 
What part of the vessel did he still own ? ,6875. 

10. There are 192.8125 barrels of water in a cistern which will 
hold 820.5 barrels. How much more water will the cistern hold ? 

11. A man bought a horse for $118,375, and afterward sold him 
for $130.25. What was his gain ? $11,875. 

12. A load of hay with the wagon weighed 2 and 65 thou- 
sandths tons, and the wagon weighed 1 and 9 hundredths tons. 
What was the weight of the hay ? 975 tJunuandths of a tan. 

13. A woman sold a house and lot, which cost her $2250.5, for 
$1900.75. How much did she lose on it ? $349.75. 

14. A person traveled 1,200 miles in 4 weeks, going 276.5 miles 
the first week, 818.37 miles the second, and 294.2 miles the third. 
How far did he travel the last week? 310.93 miles. 

15. A vessel of 400 tons burthen, bound up the lakes, ships at 
Buffiilo 93.4 tons of railroad iron, 56.81 tons of salt, and 211.7 tons 
of general merchandise. How much does she lack of a full cai-go ? 

16. A man having three farms, containing, respectively, 296.5 
acres, 145.75 acres, and 96 acres, sold to one man 72.5 acres, and to 
another 86 acres, and gave to each of his two sons 105.25 acres. 
How many acres had he left ? 169M. 
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SECTION V. 

MZrZ TITZICA. TIOJ\r. 

139t 2 times 4 are 8, 3 times 3 are 9, 5 times 7 are 35 (or 
35 ones) = 3 tens and 5 ones. In each of these illustra- 
tions the two factors are ones and the product is ones. 

• 

The product of ones multiplied ly ones is always ones. 

IIO* In multiplying 243 by 2, the 8 of the prod- 
uct is obtained by multiplying the 4 ones of the 
multiplicand by the 2 ones of the multiplier. 
Hence, the 8 is ones, and the decimal point must 
be placed at the right of it. 

In multiplying 4.17 by 2.1, the 
product of the 4 ones of the multi- 
plicand and the 2 ones of the multi- 
plier is the 8 of the second partial 
product. Hence, that figure is ones, 
and the 8 of the final product is also 
ones. 

In Ex. 3, the 8 of the third partial product is the product 
of the ones of the multiplicand and the ones of the multi- 
plier. Hence it is ones, and the 9 of the final product is 
also ones. 

In Ex. 4, the 8 in the sec- 
ond partial product is ones, 
and the 9 in the final product 
is also ones ; and in Ex. 5, the 
7 of the third partial product 
is ones, and also the 8 of the 
final product. 

lilt In Ex. 1 there is one decimal figure in one of tho 
&ctors, and one decimal figure in the product. In Ex. 2 
there are three decimal figures in the factors and three in 
the product. In Ex. 3 and 4 there are four decimal figures 



Eza. 

2^ 

il7 
8.3 jj, 

8.75 7 



\ 



Ex.l. 

2 

48.6 

Ex.8. 

2.13 

1278 
426 
8.52 

9.0738 



Ex.4. 


£x.& 


4.316 


2.5043 


32.4 


3.42 



17264 
8.632 
12948 

139.8384 



50086 
100172 
7.5129 

8.56 47 6 
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Id the two factors and four in the product ; and in Ex. 5 
there are six decimal figures in the factors and six in the 
product. From these examples ive learn that 

The nurrAer of dednud figures in a product must equal the 
number of decimal figures in its factors. 

142> By examining this Example we see ^^ 

that the 2 of the third partial product ia 3,103 

the product of ones multiplied by ones, 
and therefore must be ones ; and that 
3S and tentliB la tentlis ; 



of or 



s and hundredths, I 



IshondredthB; 
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\i\3 
6i3\0 9 
.1\0:3 
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i 


.7 

J 


7 5 9 


6 

1 

j 



and of tenths and tentlis ' 
of onea and thonsandths, ) la tlion- 

and of tentba and hnndredthB ) sandths ; 
of tenths and thonsandths, > . 

J ri. J J4.t jt taten-thon- 
ond of hnndredths and hnn- > 

..... f Bondths; 

dredlhs ' 

of bondredths and thonsandths is htm- 

dred-thODiondths. Hence, 

The numier of the decimal place in which the product of 
any two deeimal figures belongs, counting from ones, ia equal 
to the sum of the numiera of the decimal places of the two 
figures multiplied. 

llSi Since 3 times ones is ones, we 
place the decimal point in Ex. 1 at the 
right of the in the product, as shown 
in (1). But the may be omitted from 
the multiplicand -without changing its 
value, and the product will then be .759, 
as shown in (2). 

In multiplying 4 ten-thousandths by 2 
thousandths, &ini» the 1 is four places and 
the 2 is three places to the right of ones, 
the product, S, must be seven places to the 
right of ones, and the other six places must 
be filled by ciphers. Hence, 
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.769 



.0004 



.0000008 
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Wlien there are not as many figures in the product as there 
are decimal figures in the factors, decimal ciphers must ie 
prefixed to the other figures to supply the deficiency. 

144« Upon the principles deduced in ArL 141, 112, 143, 

is based the 

Idule for Multiplication of Decimals^ 

L Write the numbers and multiply as in integers. 
n. Place the decimal point in the product, so that it shall 
contain as many decimal figures as both factors. 

JPMOBIjEMS. 

1. How many gallons of oil are there in 16 barrels, each contain- 
ing 31.5 gallons ? ^ 50J^, 

2. In a certain manufactory 3.7 tons of coal are used each day. 
How mach will be nsed in 26 days ? 96,2 torn. 

3. A farmer sows 1.75 bushels of wheat to the acre. How mnch 
seed will he require to sow 19 acres % 33^5 Imhels. 

(4) (5) (6) (7) 

33.125 miles 14.6 27.31 24753 
27^ _2^ 4.5 3.16 

8. Bought 137.5 acres of land, at $76.25 per acre. What did the 
whole cost? $10484,375. 

9. If 62.5 tons of iron be required for the track of one mile of 
railroad, how much iron will it take for 371.75 miles? 

10. One pound English money is worth $4.84 United States 
money. What is the value in United States money of 16.87 pounds 
English money ? $81,6508. 

11. What was the length of an army wagon-train that passed a 
given point in 4.08 hours, passing at the rate of 3.025 miles per 
hour? 12,342. miles. 

12. A mowing-machine company bought 137.5 tons of iron, at 
$32.75 a ton. To what did the purchase amount ? $4503,125, 

13. Brass is .8 copper and .2 zinc. How much copper and how 
much sdnc must be used to make .875 of a ton of brass ? 

Coppery ,7 of a ton; zinc^ ,175 of a ton. 
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14. A man owning .8 of a mill, sold .3125 of his share. What 
part of the mill did he sell ? .25 of it. 

15. If the length of a military step is 2.25 feet, how far will a 
soldier march in taking 1,762 steps ? S964.5/eet. 

16. One week a bntcher bought 354 lambs, at $4.7 per head. 
How much did they cost him ? 

17. If the average rate of speed of a railroad freight train, in- 
cluding stops, is 11.88 miles per hour, how far will it run in .85 of 
an hour ? 

18. Limestone loses .35 of its weight when weighed in water. If 
a piece of limestone weighs 17.137 ounces in air, how much less will 
it weigh in water ? 5.99795 ounces. 

19. A cubic inch of silver weighs 6.0613 ounces, and gold weighs 
1.83865 times as much as silver. What is the weight of a cubic 
inch of gold ? * 11.144609245 ounces. 

(20) (21) . (22) (28) 

72.65 .92 .000873 .00096 
.6 ^ .2Q .01298 

24. What is the product of .0625 and .48 ? .OS. 

25. What is the weight of 25.75 feet of copper pipe, if one foot 
Weighs .875 of a pound ? 9.65625 pounds. 

26. If one man can mow 1.875 acres in a day, how many acres 
can 13 men mow in 7.5 days ? 182.8125. 

27. I made 825 gallons of cider. How much had I left, after 
selling 9 barrels, each containing 31.5 gallons ? 41*^ gaUons. 

28. On invoicing his stock, a merchant finds that he has 7 pieces 
of cotton goods, of 43.75 yards each, 4 pieces of 46.5 yards each, 
8 pieces of 39.5 yards each, one piece of 24.375 yards, and one of 
19.675 yards. How many yards has he in all ? 654.8. 

29. A farmer sowed three fields to rye. The first, of 13.5 acres, 
yielded 23 bushels per acre ; the second, of 9 acres, yielded 30.26 
bushelsper acre ; and the third, of 11.75 acres, yielded 24.44 bush- 
els per acre. What was the total yield ? 869.92 dushds. 

30. How many bushels of oats must a livery stable keeper buy 
to last 11 horses 19 weeks, if he feeds to each horse 2.625 bushels a 
week? . 548.625. 
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SECTION VI. 
Dirisiojv. 

145. We have learned, in Art. 95, that in the division of 
integers any quotient figure must be of the same order of 
nnits as the right-hand figure of that part of the dividend 
nsed to obtain it. 

If we divide 6 tenths, or .6, by 3, W («) 

the quotient is 2 tenths, or .2. If :^ U ^ U 
we divide 6 hundredths, or .06, by .2 ,02 

8, the quotient is 2 hundredths, or 
.02. The quotient of 6 thou- 
sandths, or .006, divided by 3, is ^ ^^\ <^ 
2 thousandths, or .002, and the 1^^ ^ ^ '^^^^ V^ 
quotient of .0006, divided by 3, is -002 .0002 
.0002. In other words. 

When tenths are divided by an integer, the quotient is tenths ; 

" hundredths " " " " hundredths; 

" thousandths " " " " thousandths; 

" ten-thousandths" " " " ten-thousandths; 

and so on. 

When the divisor is an integer, any quotient figure will he of 
the same order of units, integral or decimal, as the right-hand 
figure of (he partial dividend used to obtain it, 

146. Ex. Divide 16.285 by 6. 
Explanation. — We write the terms, and solution. 

commence at the left to divide, as in in- 16 .28 6 {6 
tegers. Since the first partial dividend, 16, 3,25 7 
is ones, the first quotient figure, 3, must be 
ones, and the next quotient figure will be tenths. We there- 
fore place the decimal point after the 3 ones, before writing 
any of the other figures of the quotient 

The dedmal point must always he placed in the quotient, he- 
fore wriHng the tenths* figure. 
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147. Ex. 1. Divide .0056 by 4. 
Explanation. — Since 4 is contamed in solution. 

tenths times, and in 6 hundredths times, -0056 [i 
we write ciphers in the places of tenths and ,00 H, 
hundredths after the decimal point in the 
quotient. 

Ex. 2. Divide .1272 by 8. 

Explanation. — Since .8 is contained in 1 solution. 
tenth times, we write a cipher in place of •12 72 \^8 
tenths after the decimal point in the quotient. .0159 
Hence, 

When the first decimal figure or figures of the dividend tmU 
not contain the divisor, a decimai cipher or ciphers must he 
written in the quotient, 

148. Ex. 1. Divide 12.6 by 24. 
Explanation. — 12.6 -r- 24 = .5, with a re- solution. 



mainder of 6 tenths. 6 tenths = 60 hun- -^^-^ 
dredths (see 129), and 60 hundredths -r- 24 = l^ 



.525 



2 hundredths, with a remainder of 12 hun- ^0 

dredths. 12 hundredths = 120 thousandths ^^ 

(see 129), and 120 thousandths -r- 24 = 6 120 

thousandths. Hence, ^^^ 

When there is a remainder cfter using aU the figures of the 
dividend, the division may be continued, each new partial divi^ 
dend being formed by annexing a decimal cipher. 

Ex. 2. Divide 31.5 by 8. 
Explanation. — ^In this Solution we form each solution. 
partial dividend after the second, by mentally ^ 1*^ l<^ 
annexing a decimal cipher to the partial re- 8.9 S7 5 
mainder. 

1. A father divided 280.5 acres of land equally among 3 sons. 
How much land did each receive ? 93,5 acrei, 

2. In how many weeks will a man whose wages are $9 a week, 
earn $157.5 ? rr.5. 
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8. If a ditcher digs 8 rods of ditch in one day, how long will it 
take him to dig 118 rods ? H,75 days. 

4. A fanner made 45 barrels of cider from 292.5 bushels of 
apples. How many apples did it take for a barrel of cider ? 

(5) (6) (7) (8) 

209.58 1 6 $7209 L $8 341.5 1 77 .1537 L 29 

9. If 18 silyer spoons weigh 33.75 ounces, what is the weight of 
1 spoon ? 1,875 ounces. 

10. If one sheet of paper makes 48 pages of a book, how many 
sheets will it take for a book of 348 pages ? 7.25. 

11. A taUor cat 6 coats from 13.75 yards of broadcloth. How 
much doth did he pat into a coat ? 

149» 2 is contained in 6, 3 times ; 2 tens in 6 tens, 3 
times; 2 hundreds in 6 hundreds, 3 times; and so on. 
So, also, 2 tenths, or .2, is contained in 6 tenths, or .6, 3 
times ; 2 hundredths, or .02, is contained in 6 hundredths, 
or .06, 3 times ; 2 thousandths, or .002, is contained in 6 
thousandths, or .006, 3 times ; and so on. That is. 

When the divisor and dividend are of .the same order of 
uniis, either integral or decimdy the quotient is ones. 

This truth is shown in the following examples : 

(Ex.1) (Ex.2) (Ex.3) (Ex.4) (Ex.5) (Ex.6) 

6001200 60120 6 [2 ^[,2 .06^^.02 .006 [ .002 
3 3 S 3 3 3 

150» Ex. 1. Divide 36.46 by .16. solution. 



Explanation. — Since the right-hand figure S 6.Jf. 5 

of both divisor and dividend is of the same ^^ 

order of units (hundredths), the right-hand Gi 

figure of the quotient must be ones, and ^^ 

consequently the entire quotient is an in- Ji.5 

teger. M 



.15 
243 
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Ex. 2. Divide 2.68 by .26. 
Explanation. — ^The right* pabtlax somnoir. solution. 
hand fififore of both diyi- ^•^<^ 
sor and dividend being hnn- 



I 10 



2.68 
25 



.25 



10.72 



ISO 
175 



50 
50 



2.16 



dredths, the 10 of the quo- ^ ^ 

tient is an integer, as shown 

in the Partial Solution. But since there 

is a remainder, we place a decimal point 

after the 10, and continue the diyMon by 

annexing decimal ciphers to the partial remainders. (See 118). 

Ex. 3. Divide 15.695 by 7.3. 
Explanation. — The quotient of 16.6 boluwok. 

(the first three figures of the dividend) 15.6 95 
divided by 7.3, is an integer, because the "^ 
right-hand figure of each term is tenths. 109 
We therefore place an inverted caret (V) ^^ 

after the 6 of the dividend, to show what S65 

figures are used to obtain the integral ^^^ 

part of the quotient. Placing the decimal 
point after the quotient figure, 2, we complete the division 
and obtain the entire quotient, 2.16. 

The number of decimal figures in the quotient will equoA the 
number of decimal figures left in the dividend^ after taking 
from it as many decimal figures as there are decimal figures 
in the divisor. 

Note. — ^When decimal ciphers are annexed to form partial dividends, 
they must be counted as decimal figures of the dividend. 

161. Ex. Divide 42 by .56. 

ExPLANATioN.-^The right-hand figure of the solution. 

divisor is hundredths ; and as the right-hand -i-^'OO 

figure of the dividend must also be hundredths _. 

to obtain ones for the quotient (see 149), we ^^0 
annex two decimal ciphers to the dividend be- 
fore dividing. 



.56 

75 
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7%e dividend mtist contain at least as many decimal figures 

as the divisor. 

• 

152* Upon ihe principles danced in Art. 145, 147, H8^ 
150> is based tb.e 

^ule for Division of Decimals. 
L When the divisor is an integer. 

1. J^ necessary, annex decimal ciphers to the dividend, tiU the 
figures of the dividend unU contain the divisor, 

2. Divide as in integers. 

3. Place the decimal point in the quotient so that it shall con- 
tain as many decimal figures as the dividend, 

n. When the divisor is a decimal or a mixed number. 

1. Place an inverted caret after the figure of the dividend 
that is of the same order of units as the right-hand figure of 
the divisor. 

2. Divide as in integers, and place the decimal point so thai 
the quotient shall contain as many decimal figures as there are 
dedmat figures at the right of the inverted caret in the dividend. 

12. How many dress patterns, of 11.5 yards each, are there in a 
piece containing 46 yards of delaine ? ^. 

13. If one length of 6-inch stove pipe can be made from 3.14 
pomids of Russia iron, how many lengths can be made from 72.22 
pomids? 23. 

(14) (15) (16) (17) 

75.6 t .9 21.25 L .4 99 [ 24.75 3.985 L 159.4 

18. How many casks, each holding 41.315 gallons, will be re- 
quired to hold 11278.995 gallons of alcohol ? 273, 

19. A merchant exchanged 35.0625 yards of cloth for wood, at 
the rate of 4.125 yards for 1 cord. How much wood did he re- 
ceive ? 8,5 cords, 

20. A miller received #3,009 for ship-stuflfe, at $21.25 per ton. 
How many tons did he «ell ? . H1.6. 
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Ex. 2. Divide 2.68 by .25. 
Explanation. — ^The right* partial bolution. solutxok. 
hand figure of both diyi- f'^*^ 
sor and dividend being hun- 



\.2S 

'' [To 



2.68 

25 



.26 



10.72 



180 
175 



50 
50 



2.16 



dredths, the 10 of the quo- ^ ^ 

tient is an integer, as shown 

in the Partial Solution. But since there 

is a remainder, we place a decimal point 

after the 10, and continue the divMon by 

annexing decimal ciphers to the partial remainders. (See 148). 

Ex. 3. Divide 15.696 by 7.3. 
Explanation. — The quotient of 15.6 solution. 

(the first three figures of the dividend) 15.6 95 
divided by 7.3, is an integer, because the "^ 
right-hand figure of each term is tenths. 109 
We therefore place an inverted caret (V) ^^ 

after the 6 of the dividend, to show what S66 

figures are used to obtain the integral ^^^ 

part of the quotient. Placing the decimal 
point after the quotient figure, 2, we complete the division 
and obtain the entire quotient, 2.15. 

The number of decimal figures in the quotient will equal the 
number of decimal figures left in the dividend, after talcing 
from it as many decimal figures as there are decimal figures 
in the divisor. 

NoCT.— When decimal ciphers are annexed to form partial dividends, 
they must be counted as decimal figures of the dividend. 

161. Ex. Divide 42 by .56. 
Explanation.— The right-hand figure of the solution. 

divisor is hundredths ; and as the right-hand U2.00 

392 
figure of the dividend must also be hundredths 

to obtain ones for the quotient (see 149), we ^^^ 

annex two decimal ciphers to the dividend be- 

fore dividing. 



^56 

75 
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n^dividend must contain at least as many decimal figures 

as the divisor. 

• 

152» Upon the principles deduced in Art. 145, 117, ^^^/r 
150, is based tbe 

^ule for Division of Decimals, 
I. When the divisor is an integer. 

1. If necessary^ annjex decimal ciphers to the dividend, tiU the 
figures of the dividend will contain the divisor, 

2. Divide as in integers. 

3. Place the decimal point in the quotient so that it shall con-- 
tain as many decimal figures as the dividend. 

n. When the divisor is a decimal or a mixed number. 

1. Place an inverted caret after the figure of the dividend 
that is of the same order of units as the right-hand figure of 
the divisor. 

2. Divide as in integers, and place the decimal point so that 
the quotient shall contain as many decimal figures as there are 
decimal figures at the right of the inverted caret in the dividend. 

12. How many dress patterns, of 11.5 yards each, are there in a 
piece containing 46 yards of delaine ? ^. 

13. If one length of 6-inch stove pipe can be made from 3.14 
pomids of Russia iron, how many lengths can be made from 72.22 
pounds ? ^. 

(14) (15) (16) (17) 

75.6 t .9 21.25 L .4 99 [ 24.75 8.985 L 159.4 

18. How many casks, each holding 41.315 gallons, will be re- 
quired to hold 11278.995 gallons of alcohol ? ns, 

19. A merchant exchanged 35.0625 yards of cloth for wood, at 
the rate of 4.125 yards for 1 cord. How much wood did he re- 
ceive ? 8,5 cordB, 

20. A miller received $3,009 for ship-stufb, at $21.25 per ton. 
How many tons did he «ell ? . H1.6. 
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21. How long will it take to manufacture 1321.65 barrels of flour, 
at the rate of 53.4 barrels per day ? 21^,75 days, 

22. At CatskiU, N.Y., on the 26th of July, 1860, the extraordi- 
nary fall of 18 inches of rain occurred in 7.5 hours. What was the 
average fall per hour ? 2J^ inches. 

23. If 7 men cradle 116.55 acres of grain in 4.5 days, how many 
acres does 1 man cradle in 1 day ? See Manual. 3,7, 

24. The winter term of a country school continued 13 weeks of 
5.5 days each, and the aggregate attendance for the whole term 
was 3074.5 days. What was the ayerage.daily attendance ? JfS, 

153* Ex. How many goblets, each weighing 7.5 ounces, 
can a nxannfacturer make from 176 ounces of silver? 

Explanation. — Since he will not make the solution. 
decimal part of a goblet, the result in this ^^^ ^ 
problem will be an integer; and the solution is . 2 3 

complete when the ones of the quotient are ^^0 
obtained. Since the 260 is tenths, the 35 is ?H 
tenths, and the true remainder is 3.5. Hence, ^•^ 

The right-hand figure of any remainder tvUl always be of 
the same order of units, integral or decimal^ as the last figure 
of the dividend used to obtain it. 

BBOBZEM8. 

25. Into how many building lots, each containing .375 of an acre, 
can 5 acres of land be divided ? 13, with ,125 of an acre left, 

26. An oil refiner has on hand 22,240 gallons of oil. How many 
casks can he fill, if he puts 42.5 gallons in each cask ? 

523, and have 12,5 gallons left, 

27. A forwarder has 2,150 tons of freight to ship by canal. If 
110.5 tons make one boat-load, how many boat-loads has he ? 

50,5 tons more than 19 I>oat-loads, 

28. If a teamster draws 1.125 cords of wood at a load, how many 
loads will 41.75 cords make ? 37, and ,125 of a cord more. 

29. How many potash kettles, each weighing 362.5 pounds, can 
be made from 20,500 pounds of iron ? Hemainder, 200 pounds. 
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154> United States Money, or Federal Money, con- 
lists of dollars, cents, and mills. 



10 millB are 1 cent 
100 cents are 1 dollar. 



I dollar is 100 cente. 
1 cent is 10 nulla. 



Tbo Tmit of TTiiit«d States JU!oney is the dollar. 
IfS. Since 100 cents are 1 dollar, 1 cent is 1 htmdredth 
of a doUnr ; and since 10 mills are 1 cent, I mill is 1 tenth 
of a cent, or 1 thousandth of a dollar. Hence, 

Cents may always he written as hundredths, and mills as 
thousandths of a doUar. 

1 cent is written $.01. 
47 cents aie written S.47, 
1 mill is written S-001. 
60 cents 4 mills are written f.504. 
2S dollars 5 cents 8 mills are written $25,058. 
100 dollars 9 nulls are written $100,005. 
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NoTB.— The Table of United States Money, as established by Act of Con- 
gress, Angust 8, 1786, is as follows : 

10 miUs are 1 cent ; 
10 cents ** 1 dime ; 
10 dimes " 1 dollar ; 
10 dollars " 1 eagle. 

But dimes are always read as tens of cents, and eagles as tens of doUam, 
Thus, 7 eagles 3 dollars 4 dimes 5 cents is $72.45, and is read " 72 dollars 45 
cents,'' or " 72 and 45 hundredths dollars.'' 

X!XX!BCI8E8, 

1. Bead $.06, $.44, $.80, $3.15, $70.40, $9.08. 

2. Read $.005, $.456, $.047, $.192, $.601, $.809. 
8. Read $19,476, $500,104, $1,008, $297,027. 
4. Write 20 cents ; 5 cents ; 93 "cents. 

6. Write 10 dollars 50 cents ; 150 dollars 88 cents. 

m 

6. Write 4 mills ; 26 cents 9 mills ; 6 cents 3 mills. 

7. Write 5 dollars 17 cents 5 mills. 

8. Write 200 dollars 4 cents 8 mills. 

9. Write 30 dollars 6 mills. 

156t Decimal parts of a dollar less than mills or thot^ 
sandths are read as decimals of a mill 

$.0005 is 5 tenths of a mill. 

$.00025 is 25 hundredths of a mill. 

$.0064 is 6 and 4 tenths mills. 

$.3765 is 37 cents 6 and 5 tenths mills. 

$45.40375 is 45 dollars 40 cents 3 and 75 hmidredths mills. 

EXEMCI8E8, 

10. Read $.0004, $.0056, $.00075, $.3715. 

11. Read $.47675, $93.7564, $300.85354. 

12. Write 5 tenths of a mill ; 75 hundredths of a mill. 

13. Write 5 and 8 tenths mills ; 4 cents 2 and 9 tenths mills. 

14. Write 56 cents 4 and 72 hundredths mills. 

15. Write 8 dollars 10 cents 1 and 38 hundredths mills. 

167. A Coin is a piece of metal on which certain char- 
acters are stamped, by anthority of the General Govern- 
ment, making it legally current as money. 
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United States coins are made of gold, silyer, nickel^ and 
copper, as shown in the 





0( 


3IN TABLE. 






UKtAlM. 


HAim or oonrs. 


YALirXB. 


MKTAIA HAXli OF OOOn. 


TAhUn. 




' 50-dollar piece, 


150.00 




'Dollar, 


$1.00 




Donble eagle, 


20.00 




Half-dollar, 


.50 




Eagle, 


10.00 


Silver, - 


Quarter-dollar, 


.25 


Gold, ' 


Half-eagle, 


6.00 




Dime, 


.10 


8-dollar piece. 


8.00 




Half-dime, 


.05 




Quarter-eagle 


2.50 




. 8-cent piece. 


.08 




Dollar, 


1.00 




' 5-cent piece. 


.05 


Copper, ■ 


2-cent piece, 
! Cent, 


.02 
.01 


Nickel, , 


8-cent piece, 
. Cent, 


.08 
.01 



NoTBS.— 1. Gold coins of the values of 1.50 and $.25 were coined by pri- 
vate assayers in Califomia, the former in the years 1862-58, and the latter 
in 1854. 

2. Half-cent copper coins have not been coined since the first issne of the 
nickel cent in the year 1857. . 

8. 8-cent pieces of copper and nickel were first issued in the year 1865, 
and 5-cent pieces of the same metals, in 1866. 

i. The 50-dollar x>iece shown in the cut, page 85, is about .8 as large 
across as the real coin ; the other coins shown in the cut are full size. 

See lianaal. 

158* jliioy is a baser metal mixed with a finer ; as silver 
with gold, or copper with silver. 

159t The United States gold and silver coins consist of 9 
parts or .9 by weight of pnre metal, and 1 part or .1 of 
alloy ; the alloy of gold coins being eqnal parts by weight 
of silver and copper, and that of silver coins pure copper. 

Nickel and copper coins are not alloyed. see Manual 

160» In final results of computations, and in business 
transactions 

$.005 are written $.00)^, and read one half cent. 



$.0025 




$.00i, 




one fourth " 


$.0075 




$.oot, 




three fourths " 


$.00125 




$.00^, 




one eighth " 


$.00875 




$.00|, 




three eighths ^^ 


$.00625 




$.001, 




five eighthfl " 


$.00875 

1 


c 


$.00|, 




seven eighths ^* 

8ee Manual. 
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CO'MJPTJr£ArClON& OJEH X7. S, JMONEY. 

161 • Since the dollar is the unit of United States Money, 
(see 154), and cents, mills, and parts of a mill are decimals 
of a dollar, it follows that 

United States Money is added, subtracted, multiplied, and 
divided in the same m^anner as other decimals. 

BOLunov. 

$275.10 
18.3 76 
.888 
31 



162. Ex. 1. What is the sum of $275.10, 

$18.37^, $.883, and $31 ? 

Explanation. — We write the numbers with 
dollars under dollars, cents under cents, 
and mills under mills ; and then add the 
parts, and place the decimal point in the 
sum, as in Addition of Decimals. 

Ex. 2. From $52.75 subtract $10.96|. 

Explanation. — We write dollars under 
dollars, and cents under cents ; and then 
subtract, and place the decimal point in the 
remainder, as in Subtraction of Decimals. 

Ex. 3. Multiply $45,625 by 5.6. 

Explanation. — We write the multiplier 
under the multiplicand ; and then multiply, 
and place the decimal point in the product, 
as in Multiplication of Decimals. Omitting 
two decimal ciphers from the right 
of the product, (see 133, VL), the 
required product is $255.50. 



$326,368 

SOLUTION. 

$62.76 
10.9676 

$4.1.7826 

soLirnoN. 

$46,626 
5^ 

273760 
228126 

$266.6000 



SOLUTION. 



$1446.26 
82 



82 



$17,626 



Ex. 4. Divide $1445.25 by 82. 

Explanation. — We write the 
divisor at the right of the divi- 
dend; and then divide, and place 
the decimal point in the quo- 
tient, as in Division of Deci- 
mals. 



626 

674 

612 

492 

206 
164 



410 
410 
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$567.0000 
5 0625 

60750 
50625 

101250 
101250 



$5.0625 
112 



Ex. 5. How many times are solution. 

$5.06:1 contained in $567? 

Explanation. — We divide as iii 
DiTision of Decimals. Since both 
dividend and divisor are con- 
crete numbers (dollars), the quo- 
tient must be an abstract num- 

ber. (See 97). 

163i In business transactions, when the mills in* any final 
result are 5 or more, they are regarded as 1 cent ; and when 
less than 5, they are rejected. 

164i The commercial character & signifies at, or by the 
yard, pound, gallon, bushel, or other imit named in the 
problem. Thus, "2 dozen eggs, ^ $.28," signifies "2 dozen 
Qggs, at $.28 a dozen." 

1. Martha paid $.87j^ for a grammar, $.25 for a slate, $.75 for a 
reader, and $.12j^ for a writing-book. What was tbe amount of 
her pnrchases ? $2. 

2. A farmer killed an ox, and sold the four quarters for $9,935, 
$9.62^, $8.11, and $8 ; the hide for $6.89 ; and the tallow for $8.92. 
How much did the ox bring him ? $51JiS, 

3. One year a gentleman's income tax was $34.26 ; his state tax 
was $42.11 ; village tax, $18.04 ; school tax, $7.66 ; road tax, $.62j^ ; 
and military tax, $1. - What amount of taxes did he pay that 
year ? $103,68^. 

4. A owes to B, $374 ; to C, $47.50 ; to D, $193.1875 ; to E, 
$21.81 ; to F, $6.76 ; to G, $3.125 ; and to H, $11.0625. What is 
the amount of his indebtedness ? $657,^85. 

What is the amount of each of the following bills? 



5. For Fumitwre. 
1 Set of Chairs, $7.50 
1 Table, . . . 4.75 
1 RocMng-chair, 3.25 
1 Bedstead, . . 7.25 
1 Mirror, . . 1.875 



6. For Ha/rdware, 
1 Plow, . . $6.75 
1 Spade, . 1.125 
1 Hammer,: .5625 
1 Pitchfork, .875 
Nails, . . 1.376 



7. Traveling Expenses. 
Railroad fare, $18,625 
Steamboat " 7.25 
Carriage hire, 5.00 
Hotel bills, . 31.875 
Other expense8,17.67 
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8. A man having $806.82 in bank, draws out |66.29. What is 
then his balance in bank ? $SJfi,5S. 

W (10) (11) (13) 

From 1598.625 $1182.658 $251 $1574 

take 496.54 96 8.875 >856 

18. A man gave me his note for $75, and he has since paid all 
but $24.50 of it. How much has he paid on the note ? $50.50, 

14. A dress-maker earned $84 in a month, and her expenses were 
$26.67. How much did she saye ? . $7.33. 

15. A grain buyer purchased a lot of wheat for $1078.25, and the 
following week sold it for $1219.125. How much did he clear on 
the wheat ? $UiOSti. 

16. I paid $2841.875 for an interest in an iron-foundeiy, and 
afterward sold it for $8129.16. How much was my gain ? 

(17) (18) (19) (20) 

Multiply $21.25 $2.4875 $6.80 $4,625 

by 46 .215 12.5 11.25 

21. How much will 24 bushels of turnips come to, at $.875 a 
bushel % $9. 

22. A lady bought 82 yards of carpeting, ^ $1.12j^. How much 
did it cost her ? $36. 

23. How much must I pay for 28 rolls of paper-hangings, 
® $.875 ? $8.6$^. 

24. A fanner sold 896 pounds of wool, ® $.675. How much did 
it come to? $267.30. 

25. A mechanic worked 4.9 days, for $1,875 per day. How 
much did he earn ? $9.18}. 

26. If the interest on $1 for 1 year is $.07, what is the interest on 
$24.75 ? $1.73^. 

27. A drover bought a flock of 123 sheep, ® $2.5625. What 
was the cost of the flock ? $3 15. 18 f. 

28. A milk-man's sales average 219 quarts a day, at $.05 a quart 
What are his daily receipts ? 

29. How much do his sales amount to in a year, or 865 days ? 

$3996.75. 
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W. I paid $19.9875 for iron castiiigs, at $.0625 a pound. How 
many pounds of castings did I buy ? S19, 

(31) (32) (33) (34) 

$5.25 t U $362.25 1 23 $190.40 L $.1025 $63 L 56 

35. A shipment of 1,683 bushels of com was sold for $890.43f. 
What was the price per bushel ? #.56f . 

36. A tanner paid $156.82]^ for 25.5 cords of hemlock bark. 
How much was that a cord ? $6,15. 

• 37. Divide $6 into 150 equal parts. 

38. How many bushels of potatoes can be bought for $57.3125, 
at $.875 per bushel ? 65.5. 

89. A builder contracted to put up a brick dwelling for $3,725. 
The building materials cost him $1641.0625, and he paid out for 
labor $1296.50. Did he make or lose money on the contract, and 
how much ? He made $787.43}, 

40. A man exchanged a horse worth $187.50, and a watch worth 
$64,875, for a span of horses worth $310, paying the balance in 
money. How much money did he pay ? $57,625. 

41. A fJEirmer carried some pork to market, which he sold for 
$57.62j-, and some poultry, which brought him $4.18}. He paid 
out $13.50 for a coat, $4.48 for some groceries, and $29.74 for a bill 
of hardware. How much money had he left ? $14.09^. 

42. A young man bought a farm of 84 acres, at $75 an acre, and 
made a cash payment on it of $1,750. How much did he run in 
debt ? $4,550. 

43. A man sold a quarter of beef, which weighed 156 pounds, at 
$.08i per pound, and expended the money for nails, at $.05}' per 
pound. How many nails did he purchase ? 234 pounds. 

44. Jlhe salary of the President of the United States is $25,000. 
How much is that per day, allowing 365 days to the year, and 
deducting the Sundays ? 

45. I bought a lot of teas for $376.75, and paid $81.18} for 
transportation on them. For how much must I sell them to make 
$103.12} ? 

46. A druggist bought 7 barrels of turpentine, each containing 
31.5 gallons, at $1.37^ per gallon. What did the whole cost ? 
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What is the stun of each of the 
(47) 

BOOT AND 8HOS TBADS. 
OKX DAT^B SAUCa. 

Pair Calf Boots, . . .$6.50 
Stoga, .... 4.75 
Coarse, .... 2.25 
Ladies' Gaiters, . 2.75 
Misses' " . . 1.75 
" suppers, . 1.25 
Children's Shoes, . .5625 
Gents' Slippers, . 3.25 
Ladies' Rubbers, . .875 
Boys' Boots, . . 2.1875 
Misses' Rubbers, . .75 
Repairing, 3.83 



u 
u 
u 
u 
u 
li 
u 
u 
u 



following abstracts of business ? 

(48) 



DBT GOODS TBADB. 
. ONB WBBK*B 8AI.BB. 



Monday, . . 
Tuesday,. . 
Wednesday, 
Thursday, . 
Friday,. . . 
Saturday,. . 



{ Cash, . . 
( Credit, . 

Cash, . . 

Credit, . 

Cash, . . 

Credit, . 

Cash, . . 

Credit, . 

Cash, . . 

Credit, . 

{Cash, . . 
Credit, . 



.$39.24 
. 23.19 
. 61.73 
. 12.48 
. 71.04 
. 56.31 
. 58.98 
. 60 
. 49.06 
. 87.50 
. 65.81 
.129.17 



49. A house agent rents 7 tenements at tl.l2j^ a week, 5 at $1.25, 
and 11 at $1.50. What do the rents amount to in a year, or 52 
weeks? $1592,50. 

50. A merchant bought 3 barrels of sugar, containing, respec- 
tively, 236, 249, and 261 pounds, at $.09}^ per pound. What was 
the amount of the bill ? $70.87. 

51. If 5 tons of coal are equal to 9 cords of wood for fuel, and a 
f&mily bums 31.5 cords of wood in a year, how much will they save 
by changing from wood to coal, when wood is worth $4.25 per 
cord, and coal $6.80 per ton ? $lJ^S7i- a year. 

62. The rates of telegraphing from New York to Washington are 
50 cents for the first 25 words, and 5 cents for each additional 
word. At these rates, what will be the cost of sending a telegram 
of 117 words? fsio. 

53. A man bought 3 80-acre lots, and 1 40-acre lot, of Qbvem- 
ment land, at $1.25 an acre. He sold one half the land at 3 times, 
and the balance at 4 times, its original cost. For how much did 
he sell the land ? fi ^25. 

54. A commission-merchant in Dubuque shipped 17 tons of 
prairie fowls to Philadelphia, where they were sold at $.145 per 
pound. How much did the shipment amount to, a ton being 2,000 
pounds? $4,930. 
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SECTION VIII. 
sui^Bjlcbs AJ\ri> soziDs. 

1C5* A Zfine is length or distance. 

166« A Straight Zfine is the shortest 
distance between two points. ^ b 

167. A ^rpendicutar is a line which 
stands upon another without inclining to either side. Thus, 
the line rGD is perpendicular to the line AB, 

168t An Angle is the difference of direc- 
tion of two lines that meet in a point ; as, the 
opening between the lines AB and BC. 

169. A Sight Angle is one ^ 

formed by two lines perpendic- 
ular to each other. Thus, the 
angles ABG and DEF are right 
angles. 

llOi A Surface, or Superficies, is a figure that has 
length and breadth. 

III. A Sectangte is a four- 
sided figure having only right an- 
^gles. Thus, the surfaces ABGD 
and EFOHsxe rectangles. 

172. A Square is a figure bound- 
ed by four equal sides, and having four right angles. 

173. A Square Inch is a square 
1 inch long and 1 inch wide. 

174. A Square Foot is a square 
1 foot long and 1 foot wide ; a Square 
Sod is a square 1 rod long and 1 
rod wide ; and a Square Mile is 
a square 1 mile long and 1 mile wide. 



B 




D 



i> 



B £ 



I 

1 Square Inchja 



t inch long 
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175. Area is the extent of any limited snrface. Thus, 
if a figure extenda over a Surface of 15 square inclieB, its 
area is 15 square inches. 

176. A SoHd or 
Sody is a figure that 
has length, breadth, and 
thicbneas. 

177. A Rectangu- 
lar SoHd is a body 
that has six sides or " " " 

surfaces, each of whicih ia a rectangle. Thns, the eolids 
ABCDEF and MNOPQB ar« rectangnlar Boh<^ 

178. A Cube is a body 
bounded by six eqnal sqnaie 
aidea or surfaces. 

179. A Cubic Inch is 

any body or portion of 
space 1 inch long, 1 inch 
wide, and 1 inch thick. 

180. A Cubic I'oot has 

six equal surfaces each 1 
foot sqnare ; and a Cubic 
Yard has six eqnal sur- 
faces each 1 yard square. 

NoiBs.— 1. Len^, widtli, and thlckDCBs are called iHtrunsioni. 
9. A line haa one dimenBlon, lengtti ; a anrbce hai two dlmenBlona, 
len^ tod width ; and a body tiaa three dimeneloas, leogtb, width, ml 




181. Capacity is the extent of any body or any portion 
of space having length, width, and thickness. Thus, if a 
body or a portion of space occupies 15 cubic feet, its capac- 
ity is 15 cubic feet. 

NoTB,— Areas and •opacities are alao called Conttr^t. 
182i Extension is either length, area, or capacity. 
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Measures of Mxtension are of the three kinds 
named in the three following definitions : 

183. Xiinear Measure is the measore of lines. 

184. Superficiat Measure, or Square Measure, 
is the meaanre of sorface. 

185. Solid Measure, or Cubic Measure, is the 
measure of o 



OA.SK I. 
HeasoTMnent of Snrfsoe. 

186> Ex. How man; sqoj^ ^ 
Inches in one side of a piece of 
paper 7 inches long and 5 inches 
wide? 

ExFUHATioii. — ^If on the paper 
yoQ draw lines jnst 1 inch apart, 
both lengthwise and crosswise, the 
sorface of the paper will be divided into sqtmrea each 1 
inch long and 1 inch wide. Since in each of the 6 rows 
there are 7 square inches, there are in all 6 times 7 square 
inches, or 35 square inches. We see from the figure that 
there are S rows of 7 square inches each, or 7 rows of 5 
square inches each. (See 80, V.) Heoce, 

The numter cf wnite in the area of any righi-angled surface 
ie equal to the nwaiber of unite in ike product of Us two dimen- 



187. Ex. The contents ot a certain field are 1,152 square 
rods, and the field is 36 rods long. How many rods wide 
is it? 

EzPLAHATioK. — Sinoo the field ia 3G rods Mi-nnoj.. 
long, there are 36 sqnare rods in a strip 1 rod j^^^ I £^ 

wida And since there are 1,152 sqnare rods i [ SS 

in the field, there must be aavinan; strips, 7S 

each 1 rod wide, as the unmber of times 86 L- 
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square rods are contained in 1,152 square rods^ which is 
32. Since each strip is 1 rod wide, the lot laust be 32 rods 
wide. Hence, 

Either dimension of a rigktrangled surface is equal to the 
qiLotient obtained by dividing the area by the other dimension. 

188t Upon the principles deduced in Arts. 186^ 187, is 
based the 

^ule for Measurement of Rectangular Surfaces. 

L To find the area. 

Multiply Oue length by the breadth. 

XL Tb find either dimension. 
Divide the area by the other dimension. 

1.- If upon a blackboard 19 feet long and 5 feet wide, I draw 
lines 1 foot apart, both lengthwise and crosswise of the board, into 
hpw many strips, lengthwise, will I divide the surface of the board ? 
How many square feet will there be in 1 strip ? How many square 
feet on the surface of the board ? 95, 

2. How many square rods in a garden 8 rods long and 6 rods 
wide? 

8. My slate is 12 inches long and 8.5 inches wide. How many 
square inches on one side ? 102. 

4. How many yards of carpeting will it take to carpet a room 
11.6 yards long and 5.5 yards wide ? 6S.S5. 

NoTB.— Numbers expressing width and length are frequently written 
with tlie word "by," or the sign of Multiplication between them. Thus, 
7 by 9 inches, or 7 X 9 inches, means 7 inches wide and 9 inches long. 

6. How many square inches in a pane of 9 x 14 window-glass ? 

6. My hall is 2.75 by 8.5 yards. How much must I pay for oil- 
cloth to cover the floor, at $1.12j^ per yard ? 

7. How many square feet in a city lot 75 x 125.8 feet ? 

8. How many square rods in a plat of ground 5.5 rods square ? 

9. The area of a door-way 31 inches wide is 2,604 square inches. 
What id it& height ? 8Jt irushet. 
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10. A farm m the form of a rectangle is 80 rods wide, and con' 
tains 19,300 Bqnare coda. What is its length ! - 240 rodt. 

11. The ceihng of a room ia 18 feet long, and its contents are 288 
square feet. How wide is it ) 16 fe^. 

IS. A catpeater put 8,878 feet of inch boards into the floor of a 
church 45 feet wide. What was the length of the church ? 75 feet. 

13. I have 16,875 strawberry plants, in 7S equal rows. How 
many plants in each row i SSS. 

CA.SS: II. 
Measnrement of Capacity. 

189i Bk. How many cubic feet in a, block ot stone 6 feet 
long, i feet wide, and 3 feet thick ? 

Ectulnation. — If 6 blocte, 
each containing 1 cubic foot, 
be placed aide by aide, tl 
will form a row 6 feet long, , 
1 foot wide, and 1 foot thick. | 

If 4 such rows be placed 
aide by aide, they will form 
a layer 5 feet long, 4 feet 
wide, and 1 foot thick. 

If 3 ancb layers be placed one exactly upon the other, they 
will form a pile 6 feet long, 1 feet wide, and 3 feet thick. 



4 times 5 cubic 
feet = 20 cubic 
feet, the number 
in 1 layer ; and 
3 times 20 cubic 
cubic 
feet, the number 
in the pile or in the block. 

There are as many cubic 
feet in one row of these 
blocks as the pile is feet 
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long, as many rotra of bloclcs 
in one l&yer as ' the pile is 
test wide, and aa many lay- 
era in the pile as the pile is 
feet hig^h. 

The number of unite in the 
capacity of any right-angled 
body or portion cf apace is 
equal to the number of unHa in 
the product <^iis three dimen- 

190. Ex. A paper-box maker made a package of 182 
boxes, patOing 8 boxes in each row, and 6 rowa in each 
layer or tier. How many boxes high was the package? 

EspLASATian. — Since in 1 row 
there were ii boxee, in the 6 rowa •onmo». 

of 1 layer or tier there were 6 6 x 8 = Jf8 j^S2 j ^ 
times 8 boxes, or 48 boi^ps. Since ±£- [ 9 

in the whole package there were 

432 boxes, and in 1 layer 48 boxes, there were in the pile as 
many layers aa the number of times 48 is contained in 432, 
which is 9. Aa there were 9 layers, each one box high, the 
package was 9 boxes high. Hence, 

Any one of the three dimensions of a right-angled body or 
portion <f space is equal to the quotient obtained by dividing the 
capacity by 0^ product <f the other two dimensions. 

191. TTpon the principles in Arts. 189, 190, is based the 
Sule/br Meamrement of Seetanffuiar Solidt. 

I. To find the capacity. 
Mutiny the length, width, and thickness together. 

n. To find any one of the three dimensions. 
Divide the capacity by the product of the other two dim^ 
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I 

14 A pile of bricks consists of 7 layers, and each layer contains 
8 rows of 9 bricks each. How many bricks in the pile ? SOJ^, 

15. How many blocks, each measuring 1 cubic inch, can you put 
into a box 7x6x4 inches inside ? 

16. An embankment 12 feet high and 4 feet thick contains 6,000 
cubic fieet How long is it ? 125 feet, 

17. A pile of wood 8 feet long, 4 feet wide, and 4 feet high, con- 
tains 1 cord. How many cubic feet in a cord ? 

18. How many cubic feet in a stick of timber 85 feet long, 2 feet 
wide, and 1.5 feet thick ? 105, 

19. The contents of a pile of wood 4 feet wide and 5 feet high 
are 1,280 cubic feet What is its length ? SJtfeet, 

20. How many cubic yards of earth will be removed in digging 
a cellar 27 feet long, 24 feet wide, and 7 feet deep, there being 27 
cubic feet in a cubic yard ? 168, 

21. What is the capacity of a space 22.5 feet long, 6.4 feet wide, 
and 8.25 feet deep ? • Jt68 cubic feet, 

22. A music dealer found that a packing box that would hold a 
melodeon which was 18.5 inches wide and 28 25 inches high, 
must have a capacity of 21328.1 cubic inches. Allowing the lum- 
ber to be 1 inch thick, what were the outside dimensions of the 
box ? 20.5 by S0,25 by 42.8 inchet, 

28. In a granar;;; is a bin 7 x 8 x 2.25 feet. What is its 

capacity ? 

24. The walls of a stone building 45 feet long and 24 feet wide, 
are 86 feet high and 1 foot thick. How many cubic feet of ma- 
sonry in the walls, no allowance being made for openings ? 4^824, 

25. How many cubic inches in a cubic foot ? 

26. How many cubic yards in a cubic mow of hay which meas- 
ures 1 rod, or 5.5 yards, in each of its three dimensions ? 166.S75, 

37. Two of the dimensions of a stone column which contains 
196.8 cubic feet, are 12.8 feet and 4 feet. What is the shape of one 
end of the column ? It u square. 
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SECTION IZ, / 

IdBYIBW TldO:SLBMS IJST l>BCIMoLlkS. 

1. A contractor employed 37 laborers 56 days, 13 laborers 84 
# days, 12 liiborers 43 days, and 17 laborers 21 days. What was the 

total amount of their wages, at $.87j per day ? $3532.87^. 

2. A grocer buys 4 barrels of kerosene, each containing 31.5 
gallons, for $55.12J, and he wishes ! seU it at a profit of $.18} 
per gallon. At what price per gallou lUst he sell it ? 

3. At I7.87J per bushel, how many bushels of grass seed can be 
bought for $66.93f ? S.5. 

4. A fish dealer has 45 barrels of mackerel, which he wishes to 
repack into kits holding 12.5 a^d 25 pounds each, and to use an 
equal number of each size. How many kits must he use ? J^SO. 

5. K 67.5 bushels of oats are required to feed one horse through 
the winter, how many horses can be wintered on 950 bushels ? 

H, mth 5 bushels left. 

6. If in 1 hour 1,354 gallons of water run into, and 1010.8 gal- 
lons run out of, a reservoir* which will hold 23,381 gallons, and the 
reservoir now contains 12999.2 gallons of water, in how many hours 
will it be fiill ? 30.25. 

7. The terms of a weekly newspaper are, to single subscribers, 
$1.50 ; clubs of three, $3.75 ; clubs of five, $5.00 ; clubs of ten, 
$8.75. The paper has 694 single subscribers, 6^ clubs of three, 47 
clubs of five; 34 clubs often, and a free exchaij|e list of 50 copies. 
What is the total circulation, and what are the receipts from sub- 
scriptions ? Circulatim, 1,508; receipts, $1809.75. 

8. A ton of iron ore from Iron Mountain yields .56 of a ton of 
pure iron. How much iron will 736.72 tons of ore yield ? 

9. A drover bought 69 beeves at $28.75 a head, and sold 42 of 
them at $36.6 a head, and the rest at $37.75 a head. How much 
did he gain by the transaction ? $568.5. 

10. A and B start from the same place at the same time, and 
travel in opposite directions, A traveling at the rate of 23.16 miles 
per day, and B at the rate of 19.21 miles per dajfe. How for will 
they be apart at the end of 17.4 days ? ^37.238 miles. 
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11. In a school-room are 8 rows of double desks, and 7 desks in a 
row. How many pupils can be seated at the desks in the school- 
room ? 112, 

12. A copper-plate engraver bought a plate of copper 16.25 by 
25.2 inches, & $.03 per square inch. How much did it cost him ? 

13. I bought a boat load of wood for $182, and by retailing it at 
$4.50 a cord, I gained $70. How many cords of wood were there 
in the load ? 56, 

14. I borrowed some nio^y, and paid $41.79 for the use of it, 
paying $.106 for the use of J'each dollar borrowed. How much 
money did I borrow ? ' $398. 

16. A government township of land is 6 miles square. How 
many square miles does it contain ? 

16. My garden, which is square, is inclosed by a tight board 
fence 8.5 feet high, and the fence contains 2,805 feet of lumber. 
What, is the length clone side of my garden ? $2,5 feet, 

17. One year a farmer's account of grain sold was as follows : 

SSd^^Lf/e^ oev/d ® /.<^^ 

/U '' ^i4^ ^- /.S/S 



18. How tioiany square feet in the four walls of a room 18 feet 
long, 18.26 feet wide, and 9.6 feet high ? 

19. A publisher's expenses in publishing an edition of 2,000 
copies of a certain book are, for stereotyping, $515 ; paper, $365 ; 
binding, $370 ; engraving, $80. What must be the retail price of 
the book, that the author may receive ^ copyright of 8 cents per 
copy, the publisher's profit be 20.5 cents, and the retail bookseller's 
profit 80 cents per copy ? $1.25, 

20. Find the amount of six thousand one hundred nineteen mill- 
ionths, four hundred eight and twenty-six thousandths, two million 
twenty thousand two hundred and seven hundred three ten-thou- 
sandths, and thirty thousand sixty-five hundred-millionths. 

T%DO mSOA/m twenty thousand six hundred eight and ten mUlian two 
him3red§evmtj/'(me thousand nine hundred sixty-Jke hundred-millionths. 
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21. A steamship made a voyage in eight days, sailing the follow- 
ing distances : 217 miles, 198.85 miles, 246.7856 miles, 208 miles, 
227.6987 miles, 200.045 miles, 241 miles, and 205.08675 miles. 
What was the length of the voyage ? 1744Ji6605 mUei. 

22. A farmer bought a yoke of oxen, which he fattened, slaugh- 
tered, and sold. The following is taken from his account of the 
entire transaction : 

DuSmrseTnents. 
^Oii/^ /^^ <uw» ^/MOO 

Meceipts, 

^ ^mc/auai'/eiS, /fS, /^P, /^ am/ /(S'OAoofi^e^, (^^/^ 
J^^e ^^ /S^,/SS,/JS, '^ /Sp ^' '' ./H 

S/ti/eS, S//^ufti/f '' ,/fJs 

/64^Aot*ne/f /cUio^o ^^ ,/Si 

J^^iy^ ^fS.^2 

23. From a stock of 214 tons of coal, a dealer sold in one week 
6.65 tons, 9 tons, 8.775 tons, 9.27 tons, 5.45 tons, and 7.125 tons. 
How much coal had he left in his yard ? 167, 7S torn, 

24. Two men start from the same place, at the same time, and 
travel in the same direction, one at the rate of 28.75 mliles, and the 
other of 19.5 miles per day. In how long a time will they be 64.6 
miles apart ? 

25. How far apart will they be in the same time, if they travel in 
opposite directions ? 6574 fnUei. 

26. A merchant and a farmer bartered. The farmer sold to the 
merchant 87.25 pounds of butter <a $.27, and 21.5 dozen of eggs 
® $.19 ; and the merchant sold to the farmer 12 yards of shirting 
(^ 1.25, and 18.5 yards of calico (^ $.28. The balance was paid in 
money. How much was paid, and who paid it? 

27. How many reams of commercial note paper each 8.5 x 5 x 8 
inches in size, can be packed in a box the inside diraensioivs of which 
are 14 X 20 X 82 inches ? 6Jk, 




SECTIOIT I. 

3>BFIJVITI0JVS. 

19S. Some arlicleB are bought and sold by the quart or 
gallon ; aonje by the peck or biwhel ; some by the foot or 
yard ; some by the acre ; Bome by the cord ; some by the 
pound or ton, and so on. 

191i Measure is that by which extent, dimension, or 
quantity o^ matter is ascertained, whether it be length, 
breadth, tbickness, or amoant. 

I95> Weight is a measure of the amount of matter, or 
the quantity of hea'riness, in a body. 

- - 196i Weight and measure are determined by processea 
called Weighvag and Measwring, which consist in compar- 
ing the thing to be weighed or measured with some fixed 
standard, bh "-""'Ii 

1A7> Denomination is the name of the unit of a con- 
arete number ; as, gallon, foot, ponnd, hour, dollar. 

198. A Denominate JVumber is a number applied to 
» denomination ; as, 9 quarts, 4 feet, |7. 

199. A Simple J\/^mber is an abstract number ; as, 
6, 43, 915 ; or a concrete number of but one denomination ; 
as, 78 men, 334 miles. 

SMi A Compound Mimberia a number expressed in 
two or more demmiinatioiis ; as, 4 pounds 10 ounces, 15 
gdlons 8 quarts 1 pint 

Wl. Migker Denominations are those which ex- 
press the greater amount or quantity. 
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282« Jjower Denominations u:e iliose which express 
the less amount or quantity. Thus^ a peek is a higher 
denomiuatiou than a quarts and a lower denomination than 
a bushel 

NoTBs. — ^1. A denominate number may be an integer, as 7 bushels ; a deci- 
mal, as .75 of a mile ; a mixed number, as 5.125 gallons ; or a compound 
number, as 4 days 9 hours 20 minutes. 

2. Compound numbers are sometimes called denominate numbers ; but 
the term denominate number properly belongs to a concrete number of one 
denomination. 

203. A Table, in Compound Numbers, is a regular 
arrangement of the denominations used to express a com- 
pound number. 

204. A Denominate £^/'/ is one of any denomination ; 
as 1 pound, 1 foot, 1 quart. 

205. A Standard Unit of a table is that unit which law 
or custom has established as the (me from which the other 
denominations in the table are determined. Thus, the 
standard unit of length is the yard; the foot and inch being 
obtained by dividing this standard unit, and the rod and 
mile by multiplying it 

206. In computations in compound numbers, it is often 
necessary to change units of higher denominations to those 
of lower, as gallons to quarts or pints ; or units of lower 
denominations to those of higher, as feet to rods or miles. 

deductions are processes of changing numbers from 
one denomination to another without changing values. 
They are of two kinds, Bediu}tion Descending and Beduction 
Ascending. 

207. Seduction Descending is the process of chang- 
ing numbers from higher to lower denominations ; and 

268. Seduction Ascending is the process of chang- 
ing numbers from lower to higher denominations. 

209* The scale of decimal numbers being decimal, the 
successive orders of units increase and decrease uniformly 
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b; 10 ; vhile the Bcalas of moat compound nombera, being 
vaiymg, the sacceasive orders of imits have no regular rate 
' of increase and decrease. From this difference in their scales 
arises Uie only difference in compntatioos in the two classes 
of nombers. 

SIOi The different orders of nnits of a componnd number, 
like those of an integer, increase in valne from right to left, 
the higher denominations being written at the left. 

211. The denondnationa of componnd nnmbera are gen- 
erally abbreviated, as shown in the tables. 9«e muul 



SBCTIOIT II. 

313. Money is the 
l^al tx recognized stand- 
ard of valne. It conajsta 
of coins, made of gold, 
silver, or other metEil. 

213. Treasujy T^oies \ 
are notea or bills issued ~ 
\fj the General Govern- 
ment ; and 

214. SankJVotesot 
Sank Sitis are notes 
or biUs isaned by a bank- 
ing company. 

215. ^\zper Money consists of notes or bills issued by 
the Oovemmeot or a bank. 

Norm,—!. Trewnry notes ure payable to the bearer, at the General Treaa- 
1117 of the United States, at a time apeclflad In them. 
3. Btmli notes are payable t 
3. Paper money is a 
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^ 216« Currency is the coin, treasury notes, bank notes, 
and other substitutes for money, or recognized representar 
tives of value, in circulation in trade and commerce. 

NoTBB.— 1. Coin is commonly called Specie Currency^ oi Specie; and treat- 
ury and bank notes are called Biiper Currency, 
2. Every civiliaed nation has its own kind of money. 

Tahle I.—United States Money. 
217. United States Money y or Federal Money, is 
the money of the United States. Its denominations, as 
estabUshed by the General Government, are eagles, dollars, 
dimes, cents, and mills. 



10 mills are 1 cent. 
10 cents " 1 dime. 
10 dimes " 1 dollar. 
10 dollars " 1 eagle. 



1 eagle is 10 dollars. 
1 dollar " 10 dimes. 
1 dime " 10 cents. 
1 cent " 10 mills. 



ScALB. — ^Decimal, or uniformly 10. 

NoTB. — ^The cubject of United States money has already been fully treated 
in Chap, n., Sec-Vll. The Government table is given here, for the purpose 
of presenting all the tables of Compound Numbers in the same Chapter. 

Table II, — Caneida Money. 

218. Canada Money is the money of Canada, or Th© 
New Dominion. Its denominations are dollars and cents. 

100 cents are 1 dollar. | 1 dollar is 100 cents. 
SoALB. — ^Uniformly 100. 
The coins are the 5-cent piece, 10-cent piece, and 20-cent piece. 

NoTB.— In business transactions 30 cts. (cents) are called 1 s. (shilling), 
and 5 shillings 1 dollar. 

Table III.^English Money, 

219. Sfnglish Money, or Sterling Money, is the 
money of Great Britain. Its denominations are pounds, 
shillings, pence, and farthings. 

4 far., or qr. (farthings) are 1 d. (penny.) £1 is 20 s. 
13 d. (pence) "Is. (shilHng.) 1 s. " 13 d. 

30 s. " jBl (pound.) Id." 4 far., or qr. 

Scale.— Ascending, 4, 12, 30 ; descending, 20, 12, 4. 
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Notes. — 1. The abbrevlatioa £ la always wiittcn before, and the other 
abbrerlationg *re writtan after the numbers to which thej give deaomltia- 
tion or name. Thna, S poimda 6 BhUUnga 4 pence 1b written £3 fi b. 4 d. 
S. The coiDB axe of gold, ailTer, and copper. 

I, (?oW CWiM. — SoTereign = £1, half-aovereign = IOh., gninea = 21». = 

£11 a., and half-guinea = 10 b. 6d. 

n. Sther (Wn».— Crown = 6b., half^irown = 3s. 6d., shming = lad,, and 

Bixpence = 6d. 
IIL Ofpat CbifM.— Peim; = 4 £ir., half-pennr = a &i., and QjlUng. 

1. BeMi £4 7 & 6 d. i £17 4 a. 8 d. 3 &T. ; 18 s. B d. 1 qr. 

3. Write 25 pounds 10 shillings ; £ eighteen tiiree s. 
8. Write 217 pounds 9 shillings 1 pennj 3 futhinga. 

4. Write £ eight serenteen s. ns d. three far. 

G. Write IT shillings 8 forthinga ; 11 pounds 9 pence 1 farthing. 

220> Measures of Oo- 
pacity are of ttree kinds. 
Liquid Measure, Itay 
Measure, and Cubic 
Measure. 

Nora^-Cnblc Ueasore la alao 
clawed mider BRaanreB of Ex- 
tenBion. (See 238.) 




Table ir. 
HqtUd Meamtre. 
221. Tlie table of liquid 
measnre consiBts of the 
denominatdonB gallons, 
qnarts, pints, and gills. 
Tliese deDominations are 

need in measuring oil, molasses, scraps, wines, milk, and 
other liquids. 

4 gi. (gills) are 1 pt. ^int.) I 1 gal. is 4 qt. 

8 pt "1 qt. (quart) 1 qt. " 8 pt. 

4qt. " 1 gal. (gaUon.) l' 1 pt. " 4 gL 

ScAi^— Ascending and descending, 4, 9, 4. 
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In estimatmg the capacity of cisterns, reservoirs, etc., 

31.5 gal. are 1 bar., or bbl. (barrel.) 
63 gal. " 1 hhd. (hogshead.) 

Notes. — ^1. The barrels and hogsheads used for commercial purposes are 
not fixed measures ; the former containing from 30 to 45 gallons, and the 
latter from 60 to 125 gallons. 

2. Physicians in prescribing, and apothecaries in mixing medicines that 
are liquids, divide the gallon according to the following 

APOTHECABIES^ FLUID ICEASUBES. 

60 minims (or drops) are 1 fluid drachm. 

8 fluid drachms " 1 fluid ounce. 

16 fluid ounces " 1 pint. 

8 pints " 1 gallon. 

3. They also use the following measures, from vessels in common use : 
4 tea-spoons are 1 table-spoon, 2 table-spoons are 1 ounce, 2 ounces are 1 
wine-glass, 2 wine-glasses are 1 tea-cup, 4 tea-cups are 1 pint. 

Since the vessels named are not made of imiform size, the values given 
must necessarily vary. 

Table V.—Dry Measure* 

222. The table of dry measure consists of the denomi- 
nations bushels, pecks, quarts, and pints. These denomi- 
nations are used in measuring grain, seeds, fruits, berries, 
several kinds of vegetables, lime, charcoal, and some other 
articles. ^ 



3 pt. are 1 qt. 
8 qt. " 1 pk. (peck.) 

4 pk. " 1 bu. (bushel.) 

gjCALB— Ascending, 2, 8, 4 ; descending, 4, 8, 2 



1 bu. is 4 pk. 
1 pk. " 8 qt 
1 qt. " 2 pt. 



NoTBS.— 1. Where fruit and vegetables are marketed by the basket or bar^ 
rel, a peach basket should hold 16 qt. or 2 pk. ; a potato basket, 24 qt. or 

3 pk. ; and a barrel, 8 potato baskets. Barrels made for marketing pur- 
poses commonly hold 100 qt. 

2. In measuring grahi, seeds, peas, beans, and small fruits, the measure 
must be even ftill. But In measuring large fruits, com in the ear, coarse 
vegetables, and other bulky articles, the measure must be haaping ftdL 

4 heaped measures must equal 6 even measures. See Manual. 
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JBXJESCISJBS, 

6. Read 4 gal. 3 qt. 1 pt. 3 gi. ; 15 gal. 1 pt. 

7. Read 11 bu. 3 pk. 5 qt. 1 pt. ; 8 bu. 7 qt. 

8. Write 17 gallons 1 quart 1 pint 3 gills. 

9. Write 260 bushels 8 pecks 4 quarts 1.5 pints. 

10. Write four gal. three qt. two gi. ; 3 bar. 15.5 gal. 

11. Write eleven bu. one pk. six and sev6n-tenths qt. 

12. Read 13.126 bu. ; 41.75 gal. ; 1 pk. 4.375 qt. ; 1 gal. 1.8 pt. 

RESDTJCTI03S" DKSCENDinSTG}-. 

233* Ex. 1. How many pints are solution. 

17 gallons? 17 gd. 

A 
Explanation. — Since 17 gal. are 17 — - 

times 1 gaL, and 1 gaL is 4 qt., 17 ^^ ^^' 

gal. are 17 times 4 qt., or 68 qt. ; and 

since 68 qt are 68 times 1 qt., and 136 pt. 

1 qt. is 2 pt., 68 qt. are 68 times 2 ^ ^^^^^ ^^^ 

pt., or 136 pt. 

Ex. 2. How maDy quarts are 8 bu. 3 pk. 4 qt. ? 

Explanation. — Since 8 bu. 

are 8 times 1 bu, and 1 bu. is full soLimoK. 

4 pk., 8.bu. are 8 times 4 pk., or y^' ^ ^^- ^ ^^' 

32 pk., and 32 pk. + 3 pk. are -| 

35pk. Since 36 p*:. are 35 times ^^ + ^ = ^^^PK 

^ 1 pk., and 1 pk. is 8 qt., 36 pk. 

■ are 35 times 8 qt., or 280 qt., ^^^ +•* = ^^^ 9'- 

and 280 qt. 4- 4 qt. are 284 qt. Hence, 8 hi. Spin, j^qt. = 28J^ qt. 

In the Common Solution 

OOMMOK •OLUnON. 

we mentally added the 3 pecks 8hu.S pk. 4 qt 

with the pecks of the partial 4 

result, and the 4 quarts with 35 ph 

the 40 quarts of the final re- 8 

suit. This manner of solution 284 qt. 

is the one in common use. 
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In Ex. 1 we reduced gallons to quarts, and quarts to 
pints — ^that is, a higher to a lower denomination — ^by multi- 
phcation ; and in Ex. 2 we reduced bushels and pecks to 
quarts — ^that is, higher denominations to a lower denomi- 
nation — hj multiplication. Hence, 

A derumiincUe number is reduced to lower deruimirwiUms by 
mvUiplication, 

JPMOBZJBMS. 

1. Reduce £32 to shillingB. To pence. 7,680 d, 

2. How many mills are there in 249 dollars 43 cents ? 

8. In $93 4 s. 17 cts., Canada currency, how many cents ? 9,S97, 
4. £45 8 s. 6 d. are how many farthings ? 43,608. 

6. At 1 s. a yard, how many yards of sheetmg can be bought for 
£11 10 8. ? ^0. 

6. Reduce 9 s. 7.26 d. to farthings. 

7. How many pence in £231 8 d. ? solution o» pboblbm T. 

8. How. many gills are there in 15 gallons ? ^^^^q^^' 

9. Reduce 27 gal. 3 qt. 2 gi. to gills. A6S0 

10. A grocer has 87 gal. 1.5 qt. of cider IS 
which he wishes to put into pint bottles. 5 5 44s d. 
How many bottles must he use ? 699. 

11. 18 bushels are how many quarts ? 

12. Two brothers picked 6.375 bushels of berries. How many 
quarts of berries had they ? ^ftj. 

13. A seedsman put up 2 bu. 4 qt. of marrowfat peas in pint M 
papers. How many papers did he fill ? ^ 

14. Reduce 126 bu. 1 pt. to pints. solution of 

-^ -^ PBOBUBM 14 

16. How many quart boxes will be required to l$6 hi. Ipt. 
hold 7 bu. 3 pk. 7 qt. of strawberries ? £55. 4 

16. £6.5 are how many shillings ? How many 504 ph. 
pence ? 8^ 

17. A dealer in findings sold 13 bu. 3 pk. 6 qt. 40Se qt. 

of shoe-pe^ by the quart. How many quarts ? 

did he sell? 8065 pt. 
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224* Ex. 1. How many bushels are 
192 quarts? 

Explanation. — Since every 8 qt. are 
1 pk., and 8 qi are contained in 192 
qt. 24 times, 192 qt. are 24 pk. And 
since every 4 pk. are 1 bu., and 4 pk. 
are contained in 24 pk. 6 times, 24 
pk. are 6 bu. 

Ex. 2. How many bushels are 637 quarts ? 

Explanation. — Since every 
8 qt. are 1 pk., and 8 qt. are 
contained in 637 qt. 79 times 
with a remainder of 5 qi, 
637 qt. are 79 pk. 6 qt. And 
since every 4 pk. are 1 bu., 
and 4 pk. are contained in 
79 pk. 19 times with a re- 



SOLUnON. 



192 qt. [8qL 

2Jf. times. 
192 qt. =z2Jf.pk. 
24pk. [ipk. 

6 times. 
2j^pb. = 6bu. 
Hence, 192 qt, z= 61m. 



VTTLL SOLUTION. 

637 qt. {8qt. 

7 9 times and 5 qt. rem. 
637 qt.-7 9ph.5(fi. 
7 9 ph. \Ji.ph. 

1 9 tim£8 and 3 pk. rem. 



7 9 ph. = 19bu.3ph. 

mainder of 3 pk., 79 pk. are Hence, 637 qt. = 19 hi. 3 ph. 5 qt. 
19 bu. 3 pk. 



COMMON BOLUnON. 

637 qt. {8 qt. 
7_9ph. 5 qt. \i.pk. 
19bu.3ph. 
Hence, 637 qt. = 19 hi. 3 ph. 6 qt. 



In the Eull Solution we 
have written all the numbers 
mentioned in the explana- 
tion ; but in the Common 
Solution we have written 
only the denominate num- 
bers. This manner of solution is the one in common use. 

In Ex. 1 we reduced quarts to pecks, and pecks to bush- 
els — ^that is, a lower to a higher denomination — ^by division ; 
and in Ex. 2 we reduced quarts to bushels, pecks, and 
quarts — that is, a lower denomination to higher denomina- 
tions — ^by division. Hence, 

A denominate number is redvx^ed to higher denominations by 

division. 

6 
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JPMOBTjJSMS. 

18. Reduce 256,327 milld to dollars, cents, and mills. 

256 dollars 32 cents 7 miUs. 

19. 1680 d. are how many £ ? 

20. How much will 765 bushels of lime cost at 1 s. a bushel ? 

21. How many gallons are 486 pints ? 60.75, or 60 gal, $ ^. 

22. How many times can you till a gallon measure from 1,024 gills 
of alcohol ? 

28. Reduce 733 pints dry measure to higher denominations. 

11 hi. 1 pk, 6 qt. Ipt, 

24. How many bushels are 7,280 quarts of shelled com ? 

227.5, or 227 hi. 2 ph. 
26. One season a gardener sold 

3,976 quart boxes of strawberries. ^T'/T^TsT''^^ 
How many bushels did he sell ? ^* ^ ^' 

oil XT n ^ X 49 6pk.7qt.l4ph 

26. How many gallons of sweet- ^ ^ ^ 

oil will an apothecary use in filling T ^" -vhi. 
600 gill bottles ? Hence, 3975 qt. — 124 hi.7qt. 

15.625, or 15 gal. 2 qt. 1 pt. 

27. A grocer buys 187 qt. of walnuts. How many bushels does 
he buy ? 

28. A cask is emptied in 892 minutes, by a pipe which discharges 
1 pint of water per minute. What is the capacity of the cask ? 

225. Upon the principles deduced in Arts. 223^ 224, is 
based the 

f^ules for fteductions of Compound lumbers • 

L For Reduction Descending. 

1. Multiply the number of the highest denominalion given, 
whether integer ^ decimal, or mixed number, by that number (f 
the next loioer denomination which equals 1 of this higher, and 
to the product add (he given lower denomination. 

2. In the same manner, reduce this result to the next lower 
denomination ; and so continue until the given number is r4 
duced to the rehired denomination. 
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n. For Eeduction Ascending. 
L Dvmde the number of the given denomination, whether 
integer, decimal, or mixed number, by that number of this de- 
n(miination which equals 1 of the next higher, writing the quo- 
tient as so many of the higher denomination, and the remainder 
as 80 many of the denomination divided. 

2. In the same manner, reduce this quotient to the next highei 
d^runninaiion ; and so continue until the given number is re- 
duced to the required denominafion. 

3. Write the last quotient and the several remainders in their 
order, from the highest denomination to the lowest, for the 
required resuU. 

PROMZJEMS. 

29. < How many quart cupfod in 5 gal. 3 qt. of milk ? 

80. Reduce 4,879 far. to higher denominations. £5 1 $. 7,75 d, 

31. A 10-qt. pail holds how many gills ? How many gallons ? 

82. Reduce 167,824 qr. to higher denominations. £17^ Ida. 4d. 

33. How many times can a 2-quart measure be filled &om a keg 
which contains 7.5 gallons of yinegar ? 

Solve the above problem in 4 different Wlays. 

84. Reduce .6875 of a gal. to gills. 22 gi. 

35. 6784.8 d. are how many pounds ? £28.27^ or £28 5 8. 4.8 d. 

86. One week a woman who kept a fruit stand sold 19.5 bushels 
of peanuts by the half-pint measure. How many measurefiils did 
she sell ? 

37. Reduce 3 qt. to the decimal of a bushel. .09375 hi. 

88. One day a hostler at a hotel stable fed out 129 half-peck 
measures of oats. How many bushels did he feed out ? 

89. In The New Dominion 3,287 cents are how many dollars, 
Hhillings, and cents ? $32 48. 7 eta. 

40. 7.3126 s. are how many farthings ? 351. 

41. A lady made 3 gal. 2 qt. of strawberry wine, which she put 
mto pint bottles. How many bottles of wine had she ? 

42. A housekeeper filled 549 quart cans with cherries. How 
many cherries did she use ? 171m. 5 qt. 
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a quart measure, 



itCtSEn^s 



8 bo. 1 pk. 5 qt of walnnts h 
how many times will I fill tbe meaaure } 

44. Reduce 2 hLd. 1 bbl. 1S.35 gal. to qoarta. 

46. How many bnabels of potatoes in 12,360 qnarts? 

46 From a peach orchard 1500 bn 2 pk of peaches were Bold, 
at an average of 76 cents a boslcet How much was leceived for 
them» fS2B07S 

Idnear Measure. 
226> The table of linear 
or line meAure coasists 
of the denominatiouB 
miles, rods, yards, feet, 
and inches. These de- 
nomiDatioiis are used in 
meaenrmg distances, and 
bUbo the dimraiBions of 
things, as their length, 
width, thiclmess, height, 
and depth. 

IS in, (inches) are 1 ft. (foot.) 

8 ft. "1 yd. (yard.) 

5.6 yd. " 1 rd, (rod.) 

820 rd. "1 mi. (mile.) 

Scale.— AsceDdii^, 12, 8, 6.5, 830 




1 mi. is 830 rd. 

1 rd " 6.5 yd. 

1 yd. " 8 (t 

1ft " lain. 

descending, 820, 6.5, 8, 12. 



Topographical, civil, and military engineers express dis- 
tances less than a mile by yards or feet. 

1760 yd., or B380 ft. are 1 mi. 

£i measnring goods sold by the linear yard, the yaid-^ 
is divided into quarters, eighths, and sixteenths. 
3.25 in. are 1 dxteenth. 

2 sixteenthB, or 4.6 in. " 1 ^hth. 

2 eighths, or in. " 1 qr. (qnartor), or 1 fourth of a yard. 

4 gr, " 1 yd. 
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Mariners use the foUowing denominations : 

6 feet are 1 &thom, in measuring depths at sea. 
120 fathoms are 1 cable's length, for short distances. 
1 nautical mile, or knot, is 1.15 common or English miles. 
1 ^^ league is 3 nautical miles, or 8.45 English miles. 

In geographical and astronomical calctdations, 

1 geographic mi is 1.15 statute mi. ; 

3 " " are 1 1. (league.) 

60 " " or ) " 1 deg. (degree) of latitude, or of 

69.16 statute ^' ) longitude on the equator. 

NoTBS.— 1. The knot is used in measuring the speed of vessels. 

3. The nautical mile (or knot) and league are the same as the geographic 
mile and league. 

8. The length of a degree of latitude is not quite uniform. 69.16 miles is 
the average length, and is the one adopted by the U. S. Coast Survey. 

4. In measuring the height of horses, 4 inches are 1 hand, the measure 
being taken directly over the fore shoulder. 

5. In clock-making, 6 points are 1 line, tmd 12 lines are 1 inch. 

6. In measuring the length of the foot, 3 barleycorns, or sizes, are 1 inch. 

7. The sacred cubit, mentioned in the Bible, is 21.888 inches. 

8. The old road measures, 40 rd. are 1 fur. (furlong), and 8 fur. are 1 mi., 
are now but little used. 

T€ible Vll.Square Measure. 

227« The table of square or surface measure consists of 
the denominations square miles, acres, square rods, square 
yards, square feet, and square inches.. These denomina- 
tions are used in computing the area of land, flooring, plas- 
tering, and other surfaces, see Manaai 

144 sq. in. (square in.) are 1 sq. ft. 
9 sq. ft. " 1 sq. yd. 

30.25 sq. yd. " 1 sq. rd. 

160 sq. rd. " 1 A. (acre.) 

,640. A. " Isq. mi. 

Scale.— Ascending, 144, 9, 80.25, 160, 640; descending, 640, 
160, 30.25, 9, 144. 



1 sq. mi is 640 A. 

1 A. " 160 sq. rd. 

1 sq. rd. " 30.25 sq. yd. 

1 sq. yd. " 9 sq. ft. 

1 sq. ft. " 144 sq. in. 
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Builders use the following units in estimating their wcJrk: 

100 sq. ft. are 1 square of roofing or flooring. 

6 shingles, laid 6 in. to the weather, cover 1 sq. ft. 
100 lath, or 1 bunch, cover 5 sq. yd. of surface. 

NoTKS. — ^1. Glazing and stone-cntting are estimated by the sqnare foot. 

3. Painting, plastering, paper-hanging, ceiling, and paving are estimated 
by the square yard. 

3. Brick-laying is estimated by the sq. yd., or the square of 100 sq. ft. 
In either case the work is understood to be 13 in. or 1.5 bricks thick. 
Brick-laying is also estimated by the thousand bricks. 

Table Vlll.-^Oubic Measure. 

228* The table of cubic or solid measure consists of the 
denominations cubic inches, cubic feet, and cubic yards. 
These denominations are used ii^ computing the solidity of 
timber, stone, portions of earth, and many other articles ; 
and in estimating the capacity of bins, boxes, etc., when 
their dimensions are given in denominations of linear 

measure. see ManuaL 



1728 cu. in. (cubic in.) are 1 cu. ft. 
27 cu. ft. " 1 cu. yd. 

Scale.— Ascending, 1728, 27 ; descending, 27, 1728. 



1 cu. yd. is 27 cu. ft. 
1 cu. ft. " 1728 cu. in. 



NoTBs. — 1. On public works a cubic yard of earth is a standard load. 

2. Railroad and transportation companies estimate light freight by the 
space it occupies, in cubic feet ; and heavy freight, by actual weight. 

3. In estimating the tonnage of ships and other vessels, 100 cu. ft. of 
space are 1 T. of shipping. 

4. A perch of stone or of masonry is 16.5 ft. long, 1 ft. high, and 1 ft. 
thick, or 16.5 cu. ft. 

5. A common brick is 8 X 4 X 2 inches, or 64 cu. in. 

6. In every cubic foot of bricks, piled solid, are 27 bricks ; and in every 
cubic foot ot brick wall, laid in mortar, are 22.5 bricks. 

7. Five courses of bricks in the height of a wall are called a foot. 

8. Brick-layers, masons, and joiners make a deduction of one half the 
space occupied by the windows and doors in the walls of buildings. 

9. In computing the cubic contents of the walls of foundations and 
buildings, brick-layers and masons multiply the girth (i. «., the distance 
round the outside of the walls), height, and thickness together. By this 
method of ineaAurlng, the comers are measured twice. 
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Table IX,^Wooa Measure. 
229. The table of 
vood measure oonaists 
of the denominations 
cotds, cord feet, and cu- 
bic feet These denomi- 
nations are chiefly nsed 
in measDiing wood. 
Bough stone ia also ^1 
commonly sold by the 
cord. A pile of vood 
8 feet long, i feet wide, 
and 4 feet high is 1 
oord ; and 1 foot in 
length of BQch it pile is 
1 cord foot. 




16 en. ft 
8 cd. ft,o] 



are 1 cd. ft. (cord ft.) 
"led. 



j^yj (is 138 en. ft. 

(or 8 cd. ft. 

1 cd. ft. ia le en. ft. 



ScALK. — Ascending, 16, S ; descending, 8, 16. 

IS. Read S mi. 9 yd. 3.7 ft. ; 64 rd. 1.87 jd. 
14. Bead S A 1S.35 sq. yd. ; 8 eq. mi. 80 sq. rd. S.e sq. yd. 
IB. Read 11 cu. yd. 8 en. ft. 513 cu. in. ; S en. yd. 60 en. in. 
le. Read 45 cd. 7 cd. ft. 18 cu. ft ; 81 cd. 6.75 cd. ft. 

17. Write 6 miles 86 rods 3 yards 3 feet 8 inches. 

18. Write twelTe acres dxty square rods one hundred six sqnarD 
inches. 

19. Write 10 cubic yards 18 cubic feet 8S0 cubic inches. 

20. Write 16 cords 4 cord feet 13 cubic feet 



33. Write 15 miles 200 rods ; 11 cubic yards 1,576 cubic inches. 
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PMOBLEMS. 

47. How many feet are 7 mi. 108 rd. 3 yd. 1 ft. ? 38,752. 

48. Reduce 25 sq. rd. 3 Eq. yd. 8 sq. ft. to square inches. 

985,140. 

49. In 7 cu. yd. 19 cu. ft. 960 cu. in., how many cubic inches ? 
60. Reduce 18 cd. 5 cd. ft. 8 cu. ft. to cubic feet 2,392 m.ft. 

51. Reduce 115,872 inches to higher denominations. 

1 mi. 262 rd. 3 yd. 2 ft. 4 in. 

52. 176,169 sq. in. are what units of higher denominations? 

4 8q, rd. 14 8q. yd. 8 sq.ft. 57 9q. m. 

53. Reduce 1,001,100,100 cu. in. to higher denominations. 

21,457 cu. yd. 1 (M.ft. 580 eu. in. 

54. Change 12,875 cu. ft. of wood to cords. 

55. How many planks, averaging 1 ft. wide, will be required for 
a plank road 7 mi. 284 rd. long '< 4^j^4^* 

56. How many 1-inch blocks will be required to make a pile 
that shall contain 23 cu. yd. 18 cu. ft. ? 

57. A farmer planted 1 hill of com on eyery square yard of 
ground in a field of 13 A. 96 sq. rd. How Wiany hills did he 
plant? 65,824. 

58. How many loads must a teamster draw, to moye 131 cd. of 
stone, if he draws 1 cd. ft. at a load ? 

59. 2 mi. 125 rd. 1.5 ft. are how many feet ? 

60. Reduce 126,720 in. to miles. 

61. How many acres in a tract of land 6 mUes square ? 23,040. 

62. In 4,305,780 sq. yd. there are how many square miles ? 

63. How much wood in a pile 160 ft. long, 4 ft. wide, and 9 feet 
high? 

64 25 cd. 7 cd. ft. 12.75 cu. ft. are how many cubic feet ? 

65. .9 of a foot are how many inches ? 10,8, 

66. Reduce 100.8 sq. rd. to the decimal of an acre. .63 A. 

67. .0015 mi. is what decimal of a rod ? .48. 

68. How many cubic yards are 468,018 cu. in. ? 10.03126, 

69. How many acres in a field 125 rd. long and 80 rd. wide ? 
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70. One year my potato crop yielded 1 bushel to the square rod, 
«nd the total yield was 1,145 bushels. How much land did I plant 
-to potatoes ? 7 A. 25 iq. rd. 

71. A dealer in real estate owns 5 rectangular lots of land of 
d. acre each ; and the fronts of the lots, or their widths on the 
street, are 2 rd., 4 rd., 5 rd., 8 rd., and 10 rd. Whal are their 
jrespectiYe depths ? 

72. A gentleman used 5,560 tiles, each 1 ft. long, in umder- 
^Induing his land. How much tile drain did he put down ? 

78. If Mississippi Hiyer deposits 1 inch of sediment at the bot- 
tom of the Qulf of Mexico each year, how much will it raise the 
Iwttom of the gulf in 1000 years ? 27 yd, 2 ft, 4 in. 

74 How many cubic yards of earth must be removed, in digging 
a cellar 52 ft. x 28 ft. x 8 ft. ? 

75. How many cords of rough stone in a pile 47 fl. x 14 fl. x 
6.5 ft.? 

76. How many acres in a county of 20 townships each 6 miles 
square? 

77. How many square inches are 150 sq. rd. 95 sq. in. ? 

78. 5 mi. 109 rd..4 jSl = how many feet ? 28210,5. 

79. If you measure only the length and height of a pile of 4-foot 
wood, how many feet of suif ace measure will you allow for 1 cord ? 
How many cords of such wood are there in a pile 75 ft. long and 7 
ft high? 16 cd, 3 ed, ft, Jt cu. ft. 

80. If the pile is 4 feet high, how many feet of running measure 
(that is, length) will be a cord ? How many cords are there in such 
a pile 185.6 ft. in length ? 

81. How inuch wood in a pile of 8-foot wood 87.5 ft. long and 
6.5 ft. high? 

82. How many rods of fence will be required to inclose a tract 
of land 2 mi. 45 rd. long and 225 rd. wide ? 1,820. 

88. A company of immigrants purchased a tract of western land 
4.8 mi. X 1.75 mi. in extent. How many acres in the tract ? 

84. Allowing that 4 persons can stand on 1 square yard of ground, 
how many people can stand in a street 15 rd. long and 85 ft- 
wide? S,850. 

6* 
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Tiible X.—Sarveyora' Measures. 
230 • A Gnnter's chain 



is 4 rods or 66 feet long, 
and conBists of 100 Iin]is, 
each 792 inches long 
This chain is used by 
surveyors m measur- 
ing the dimensionB or 
boundaij Lues of land. 
The table of survey 
ors' measures consista of 
the denominations miles, 
chains, and linlis, used 
in measuring honndaiy 
lines ; and townships, 
square miles or sections, 

square chains, poles or square rods, and square links, used 
in compufing the area of lands. 






100 I. (linkB) are 1 cK (chain.) 1 1 mi. is 80 ch. 


80 cb. " 1 mi. 1 1 ch. " 100 1. 


Scale.— Aacending, 100, 80 ; deBCending, 80, 100. 


2d. In Computing Areas : 


S25 sq. I. are 1 P. (pole) or sq. rd. 


ITp. is 86Bq.ini. 


16 P. " Isq.ch. 


iBq. mi or Sec. "640 A, 


lOsq-ch. " lA. 


lA. " lOsq.ch. 


640 A. " lBq.mi.or8ec.(Bection.) 


Isq. ch. " 16 P. 


86 aq. mi. " 1 Tp. (township.) 


1 P. " 6M sq. 1. 


ScAiiS.— Ascending, 636, 16, 10, 640, 86 ; descendiDg, 86, 940 


10, 16, 636. 





KoTEE.— L Sfuce lOO links ore 1 cbain, 1 link 1b .01 of a cbaio, % Unba 
are .36 of a cludn, and so on. Hence, linkB may be written e 
dredths of a cbain ; thus 16.44 ch. ; or chains and links ■■ 
DDinber ; thas, IS ch. 41 i. 
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2. Since a chain is 4 rods long, 25 links are 1 rod. The denomination rod 
is seldom used in linear chain measure. 

8. Civil engineers on railroads and canals commonly use an engineers' 
chain, which consists of 100 links each 1 foot long. 

4. Sections, or square miles of Government lands, are divided into 8 
equal parts, and each part, or 80 acres, is often called & lot qf land. Two 
lots, or 160 acres, are called a quarter section. See Manual 

5. Formerly 40 rods were called a roody and 4 roods an acre. The denom- 
ination rood, so common in old deeds, mortgages, and surveys, is now but 
little used. 

XIXJBMCISJE8. 

23. Bead 6 ch. 44 1. ; 3 mi 52.81 ch. 

24. Read 3 A. 7 aq. ch. 12 P. 480 sq. 1. 

25. Write 1 square mile 217 acres 6 square chains 9 poles 145 
square links. 

26. Write 45 chains 22 links both as a compound number and as 
a denominate mixed decimal number. 

27. Write eighty acres seven square chains forty-two square links. 

PMOBIiJEMS. 

85. Reduce 8 mi. 75 ch. 12 1. to links. 31,512 I 

86. 25,000,000 1. are how many miles ? 3, 125, 

87. Change 8 A. 14 P. 462.5 sq. 1. to square links. 

88. Reduce 236,754 square links to higher denominations. 

89. The front of a certain city lot measures 21 1. 3.75 in. How 
many inches &ont has it ? How many feet ? 

90. How many acres in a farm which is 215 rods long by 140 
rods wide ? 188 J25, 

91. The area of a certain piece of land is 9 sq. ch. 11.25 P. 
What is its area in square rods ? 

92. In chaining the route for a proposed railroad, the engineers 
applied a Gunter's chain 7,254 times. What was the length of the 
route ? 90.675 mi.<, or 90 mi. 54 ch. 

98. Walworth Co., Wis., consists of 16 Government townships. 
How many acres in the county ? 
94. 2.376 in. is what decimal of a chain ? ,003. 
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Table XI. 
Avoirdupois WeigM. 

Ml. The table of aToir- 
diipois weight consista of 
the denommfltionB tone, 
hundred weight, ponnds 
and onnces. These de 
nommations are used m 
weighing moat kmds of 
prodace provisions, gro- 
ceries, metals, coaJ, and 
many other artides. 

le oz. (onncea) are 1 lb. ^onnd.) {IT. ia 30 cwt. 

100 lb. " 1 cwt. (hnndred-wdght) 1 cwt. " 100 lb. 

30 cwt. " 1 T. (toa) I 1 lb. .» , 1« oz. 

ScAUL— Ascending, 18, 100, 20 ; descending, 20, 100, 16. 

In wholesale transactions in coal, iron, and iron ore, and 
in invoices passing the Unibed States Costom-Honses, of all 
T!"gli''l' goods sold by weight, 
38 lb. are 1 qr. (qoarter.) 
4 qr. " 1 cwt. 
30 cwt." IT. 

The ton of 2,000 lb. is cor- 
lihe net ton; and tLti m of 2,^su lO. (20 cwt. = 80 qr. = 
2,240 lb.), is called the Jong ton, or the progs ton. 

The following nnits or denominations are in common nse: 
S6 lb. are 1 bn. of aalt, at the New York State Salt Worka. 



I 1 T. is 30 cwt. 

1 cwt. " 4 qr, 
I 1 qr. >* 38 lb. 
called the short ton, or 



•T porit. 

Noim.— 1. There is nosQGb'thiiigasariiurter,of 3S lb. When Uie quar- 
ter is named, it alwuf s means ^ lb. 

8. In Ibeorf, 16 dr. (droma) are 1 02. Bat tt|e dram ia neltber naed nor 
recognlted la bnaineaa. 



380 lb. (B bu.) 


' IbM. " 


1001b. 


■ 1 cental of grain 


iOOlb. 


' I cask of nails or 


loeib. 


' 1 bar. of flour. 


300 lb. 


' 1 bar. of beef or 
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8. Hnn^red-wtiglit and poimdB maj bo read togetber u ponndi, or tbe 
ponndi i>W7 be read as hundredths of a bundred-welglit. Tboi, 4 cwt. 60 
poimdal«Ulllb.,orl.66cTrt.; ST. 17 cm. 9 lb. la B T. 1709 lb., orST. 
17.l»cwt. 

283i The veight of a bnahel of the principal kinds of 
groin and seeds has been fixed by ststate in many of tho 
States, as shown in the folloving 
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T(^le XIL^Troy Weight. 

333t The table of Troy weight consists of the denomina- 
taous ponnds, ounces, pennyweights, and grains. These 
denominations are used in weighing the precious metals 
sod jewels, and in philosop ^periments. 

34 gr. (gnim) aie 1 pwt. djuiiuyweight) I 1 lb. is 13 oz. 

20 pwt " I oz. 1 oz. " 30 pwt 

laoi. " lib. |lpwt"34gr. 

Scale.— Ascending, 34, 30, 13 ; deacending, 12, 30, 34. 

NoiB. — Pbjtlclaiis In presi^rlbiDg, sad apotbecarles in mlxiiig, medicines 

thU tre dry, diride ths Tray ponnd according to the foUowlng table of 

APCrTHEOAREBS' WEIGHT. 

ao gr, (grains) are 1 bc, or 3 (scrapie.) 

8 3 "1 dr. or I (dram.) 

a-; " loz.or Koimce.) 

13 S " 1 lb (ponnd.) 

D17 medicines are sold by avolrdnpols weight. 
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:exjebcisjb8. 

28. Read 5 T. 16 cwt. ; 33 T. 1 cwt. 54 lb. 7 oz. ; 2 T. 875.25 Ih 

29. Read 4 lb. 7 oz. 10 pwt. 20 gr. 

30. Write fifty tons two hundred seven and five tenths pounds. 

31. Write 6 pounds 4 ounces 19 pennyweights 12 grains. 

PSOBZJEM8. 

96. 7 T. 15 cwt. 45 lb. 9 oz. are how many ounces ? 248,789. 

96. Change 1,999 oz. to hundred-weight. 1 cwt. 2^ tb. 15 oz. 

97. How many grains are 1 lb. 9 oz. Troy weight? 10,080. 

98. Reduce 5,190 grains to ounces. 10 oz. 16 pwt. 6 gr. 

99. One day, 9 T. 56 lb. of Oswego corn-starch were packed in 
pound papers. How mauy papers were put up ? 

100. A jeweler made 456 finger rings, each containing 4.25 pwt« 
of gold. How much gold did he use ? 

101. Reduce .6 gr. to the decimal of an ounce. 

102. 11 oz. 11 pwt. 11 gr. are how many grains ? 

103. One year the Lebanon Shakers put up 2 T. 16 cwt. 96.75 lb. 
of garden seeds in papers^ each containing .25 of a pound. How 
many papers of seeds of tins weight did they put up ? 

104 .000^1 T. is what decimal of a pound ? J^ Tb.^6.72 ce. 

105. One spring a Vermont farmer made 161,268 oz. of maple' 
sugar. How many tons did he make ? 5 T. 79.25 lb. 

106. Reduce .003136 lb. Troy to the decimal of a grain. 

107. What is the length of a roll of gold wire that weighs 2 lb. 
9 oz., if it weighs 1 gr. to the foot ? S mi. 

108. How many pounds of bluing will a manufacturer use in 
putting up 845,000 1-ounce boxes ? 

52812.5 lb. = 26 T. 812 lb. 8 oz. 

109. A wholesale dealer bought 2 T. 8 cwt. of carpet tacks in 
B-oz. papers. How many papers of tacks did he buy ? 9,600. 

110. .375 lb. = how many pennyweights ? 

111. 1,250 flat-irons, weighing 5 lb. each, weigh how many tons? 

3.125 T.-3T. 250 lb. 
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234i Ttme is a hm- 
itfld portion of daration 

The table of tune con 
aiats of the denomina,' 
tioQfl centuries, years, 
months, weeks, days, 
hours, minntes, and sec 
onds. These denomina- 
tions are nsed in ex 
pressing porfaons of time 
or duration of different 
lengths. ^—^.^—^ 

The da; and the year i^ ^j gj % 

we the natural divisions 
of time, the other denominations, except centuries, being 
parts of one or the other of these. 




60 sec. (eeconds) are I min. (mii 
00 min. are 1 h. (hour.) 

- 24 h. ' " 1 da. (day.) 

7 da. " 1 wfc. (week.) 



62 wk. 3da. ) 
or 800 da. { 
100 yr. 



1 

(year.) 

1 century. 



ite.) 

1 century 

1 leap-year 



IB 100 yr. 

,, J 53 wk. a da., 

t or 360 da. 
„ ( 52 wk. 1 da., 

( or 865 da. 
" 24 h. 
" 60 min. 
" 60 sec. 



SGAI.E.— Ascending, 60, 80, 24, 866 or 800, 100 ; descending, 100, 
800 or SOS, 24, 60, 60.— The 7 ia omitted Irom the scale. 

The length of a solar year is 365 da. 5 h. 48 min 48 sec. 

The following years are leap-years, of 366 days each : 

1. Every cetUennidl year thai is exactly diuisaWe by JfiO ; as 
400, 800, 1600 ; 2000, 2400, 2800. And, 

n. Every year not a centennial year thai ie divisible by i ; as 
1804, 1808, 1812 ; 1876, 1880, 1892. 

For eiplumUoD of the CiJiiDdu', s« HviiuiL 



136 



COMPOUND NUMBEBB. 



The year is divided into 12 calendar months, and these 
are divided into 4 seasons. 



SXABONS. 






HONTHS. 


ABBRBVIATIONa. 


DATS. 


Winter. 


( Ist 
( 2d 


mo. 


January, 


Jan. 


31 




(( 


February, 


Feb. 


28 or 29 




C 3d 


a 


March, 


Mar. 


31 


Spring. 


] 4th 


a 


April, 


Apr. 


30 




t 5th 


u 


May, 




31 




C 6th 


u 


June, 




80 


Summer. 


] 7th 


u 


July, 




81 




' 8th 


u 


August, 


Aug. 


31 




C 9th 


a 


September, 


Sept. 


30 


Autumn. 


]lOth 


(( 


October, 


Oct 


31 




'nth 


(( 


November, 


Nov. 


80 


Winter. 


12th 


u 


December, 


Dec. 


31 



Notes.— 1 February has 28 days hi a common year, and 29 hi a leap-year.. 
2. In most bushiess transactions, 30 days are regarded as a month. 



JEXJEMCISJE8. 

32. Read 5 yr. 4 mo. 15 da. ; 3 wk. 5 da. 10 h. 45 min. 80 sec 

33. Read 12 yr. 134 da. 17.35 h 

84. Write 4 years 9 months 3 days 30 minutes 15 seconds. 
35. Read June 10, 1869 ; Aug. 17, 1812 ; Dec. 21, 1876. 

PJtOBLBMS. 

112. How many minutes in the three spring months of a common 
year? 132,480. 

113. How many hours from Independence day at . noon, to 
Christmas day at noon ? -J^i75. 

114. Reduce 573,596 min. to higher denominations. 

66 Vile, 6da,7h. 56 min. 

115. How many seconds in a solar year ? 

116. How long a time will it take a clock that ticks once every 
second, to tick one million times ? 11 da. IS h, 46 min. 40 aee. 

117. My watch ticks 4 times each second. How many times will 
it tick in a leap-year ? 

118. 3 wk. 6 da. 28 h. 80 min. 45 sec. are how many seconds ? 
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Tahle XIV.^(Hrcular and Angular Measure* 

235* A Circle is a round, plane 
snrfiace. 

See Mannal. 

236. A Circumference is 

the bounding line of a circle. 




Al 

287. An A^rc is any part of the 
drcumference of a circle. 

238« A SHameter is the dis- 
tance across a circle through its center. 

239* A Sadius is the distance from the center to the 
circumference of a circle. 

Note. — ^The radius of a circle is always equal to one half its diameter. 

210t If the surface about a point in a plane be divided 
into 360 equal parts or spaces, by lines drawn from the 
point, 360 equal angles will be formed, and any one of these 
angles will be a degree. And since an angle is the differ- 
ence of direction of two lines, or the opening between two 
lines that meet in a point (see 168), it follows that 

A S)egree is one of the 360 equal angles which will just 
fill the space about a common point in a plane. 

241 • The lines which form the sides of these angles may 
be of any length ; and if about their common point of 
meeting as a center, a circumference be drawn, cutting all 
these lines, it will be divided into 360 equal parts, and one 
of these parts will be the measure of a degree, or of the 
angle at the center of the circle. Hence, 

The Measure of an Angle at the center of a circle is 
that part of the circumference included between the sides 
of the angle. 

242* If the circumference of any circle be divided into 
360 equal parts, each of these parts is also called a degree. 

Note. — Since circles may be great or small, the degrees in their circum- 
ferences will be correspondingly great or small. An angle of 1 degree is 
constant ; while the measure of the angle, or 1 degree in a circumference, 
varies with every change in the dimensions of the c\Te\&, 
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243. 1^6 table of cir- 
oulax and angular meas 
ore consists of the 
denonunations circles, 
degrees, mmntes and 
seconds. These denomi 
nations are used 

By Surveyors m <le 
termimng the duecbons 
or beanogs of land 
botindanes and other 
lines, 

By Navigators, in de- 
termining the position 
of veseels at sea , and 

By Geographers and Aatronomera, in determmmg latitude, 
longitude, and the position and motion of the heavenly 
bodies ; and in computing difference of time. 

ao" (secondB) are 1' (minute.) I -1 C. ia 860° 

60' " l" (degree.) 1= " 60' 

360° " IC. (circomference.) | 1' "60" 

ScuA— Ascending, 60, 60, 860 ; deBceading, 860, 60, 60. 

Notes.— 1. A right angle or a quadranl Is an angle (tf 90°, and te alw^B 

Inclot^ed between two lines perpeDdicular to each other ; its menmre is one 

fourth of a circumference. Hence, we say i right angles or qnadranta are 

1 clrcamference. 

il. Navigators call one saib of a circnmi^rence a uxtonf. Hence, tn nav- 
igation, 80° are 1 aeKtant; nod 6 aextaotB are 1 eirenmfereoce. 

8. Astronomers divide the zodiac, or the snn's apparent path in the heav- 
ens, inki 12 equal parts, of 30° each (for the 13 months of the year), wliich 
they call signs. Hence, In astronomical calculations, 

80° are 1 8. (sign), and 13 8. ore 1 great circle of the . heavens. 
4. A minute of the circnmference of the earth is 1 geographle mile, which 
t» 1.15 English miles, or 1 mi. 43 rd. See mhdiial 

88. Read 10° 40' 35" ; 8 S. 35° ; 73° 0' 38,75". 

87, Write 16 degrees 53 minutes 42 seccmda. 

38. Write one hundred five degrees twea^-ax geographic milM. 



NOTATIOK AUD BBDUCTION8. 



pitOBi.xiJii:a. 

11». Itedace 47° 18' to seconds. 169,980". 

120. Hpw many degrees in G9,300") 16° S8' SO". 

131. Wben a planet baa moved 1,436,444" is the heavens, has it 

described mora or less thui one complete revolution in its orbit 1 

SG° llf if' mere Hum 1 reeolvtiim. 

133. Wien tlie sun has seemed to paaa over 8 8. 63.25° of the 
zodiac, hoTC man; seconds has he seemed to move ! 

128. How manj seconds are .015° ( S4"- 

134. 8 quadrants 57° 56' are hovr man; minutes 3 

135. 67,875" = how many degrees 1 18° SI' IS". 
126. Bedace 8' to the decimal of a degree. .05°. 



J^ble XV. 

Cwtnting. 



244. The table of 
countiDg cosBisto of the 
denominations ones (\ 
dozens, gross, and great 



nations are used m 
oonnting several class- 
es of articles for mar- 
ket purposes. 




13 ones c 


•rthingsarel doz. (dozen.) 


1 great gio. is 12 gro. 


12doz. 


" Igro- (gross.) 


1 gro. " 12 doz. 


12gro. 


" 1 grt; gro. (great gro.) 


1 doz. " 13 things. 



ScALK — Ascending and descending, nniformlj 13. 

NoTESr—l. Six ttilngB of a, kind arc often called a «Ef ; as a set o 
spoons, forks, pistes, etc. 

3. Twenty things of a klnil are sometimes called s Kort; as a 
times, three score of years, etc 
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Table XVI.-— Taper. 

245* The table of paper consists of the denominations 
bales, bundles, reams, quires, and sheets. These,, denomi- 
nations are used in the paper trade. 



24 sheets are 1 quire. 

30 quires " 1 rin. (ream.) 

2 rm. " 1 bundle. 

5 bundles '* 1 bale. 



1 bale is 5 bundles. 
1 bundle " 2 rm. 
1 rm. " 20 quires. 
1 quire ** 24 sheets. 



ScALB. — ^Ascending, 24, 20, 2, 5 ; descending, 5, 2, 20, 24. 

NoTB.— Paper is bought at wholesale by the bale, bundle, and ream ; and 
at retail by the ream, quire, and sheet. 

Table XVII.— Copying. 

246. Lawyers' clerks and copyists in public offices are 
often paid by the folio for making copies of legal papers, 
records, and documents. 

72 words are 1 folio, or sheet of common law. 
00 « " 1 « « « « chancery. 

Table XVIII.— Books. 

247* This table consists of the terms used to indicate the 
number of leaves of a book made from one sheet of paper. 

When a sheet is The book is 

folded into called 

2 leaves, a folio, 

4 " a quarto or 4to, 

8 " an octavo or 8vo, 

12 " a duodecimo or 12mo, 

16 " a 16mo, 

18 " anlSmo, 

24 " a 24mo, 

82 « a 32mo, 

64 " a 64mo, 

Note.— A sheet of medium size print paper is 23 X 86, 24 X 87.5, or 2K X 
38 inches. These are the sizes commonly used for printed books. 



And 1 sheet of 


papei 


makes 


4 


pp. 


(pages.) 


8 






16 






24 






32 






36 




• 


48 






64 






128 
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89. Road 5 grt gro. 11 gro. 4 doz. ; 6 gro. 5 doz. 8 steel pens. 

40. Write five rm. fifteen quires eleven sheets. 

41. Write 19 gross 7 dozen ; 8 great gross 7.75 dozen. 

PMOBIiJEMS, 

137. How many gross are 2,156 buttons ? IJ^ gro, 11 doz, 8, 

128. How many craypns are there in 25 boxes, each containing 1 
gross? * S,600, 

129. How many gross of screws will a joiner use in the 26 work- 
ing-days of a month, if he uses 56 screws per 'day ? 10 gro, 1 doz, 4. 

130. On inventorying his goods, a hardware merchant finds that 
he has 7 gro. 8.5 doz. wardrobe hooks on hand. What number of 
hooks has he ? 1, 110. 

131. One day a paper dealer sold 6 bales 1 bundle 4 rm. of 
manilla wrapping paper. How many sheets of paper did he sell ? 

132. 7,260 sheets of foolscap paper are how many reams ? 

15 rm, 2,5 gvi/res, 

133. How many sheets of print paper in a 12mo book of 456 pp. ? 

134. One month a lady copied 648.5 common-law folios for a 
lawyer, at $.10 per folio. How much did she receive ? 

135. A stationer has 6 grt. gro. 11 doz. lead pencils. How many 
pencils has he ? 

186. One winter a wood turner manu&ctured 56,870 clothes- 
pins, which he packed in boxes of 1 great gross each. How many 
boxes had he ? .10 gro, 11 doz, 2 pins more than 32 loxes. 

137. A printed case in the Supreme Court (or Chancery) con- 
tained 456,120 words. How much was the printer's bill, at %,\%^ 
per folio ? $633,50, 

138. How many reams of print paper will be required to supply 
3,250 subscribers with a weekly newspaper one year ? 

352 rm, 1 quire 16 sTieeta, 

189. A village grocer shipped 5,160 eggs to the city, in 5 barrels. 
How many eggs did he pack in a barrel ? 86 doe. 
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140. A bookseller's stock of steel pens consists of 7 packages of 
1 doz. boxes eacb, 9 boxes of a broken package, and 5 doz. 8 pens 
of an opened box. How many pens has he, each full box contam- 
ingl gross? lS,JfiO. 

141. A publisher issued an edition of 5,000 copies of an 18mo 
book of 216 pp. How much paper did he use, allowing 1 quire to 
each ream for waste ? 65 rm, 15 quires 19 sheets. 

Table XIX. 
Government Standard Units of Measures and Weights, 

218* The standard units of the money, measures, and 
weights now in use, as adopted by the United States Gov- 
ernment in the year 1834, and from which the other denom- 
inations in the respective tables are determined, are — 

TABLES. UNITS. VALUES^ 

United States Money, Dollar, .900 silver, .100 alloy. 

Lines, Surfaces, and Solids, Yard, 8 feet, or 36 inches. 

Liquid Measure, Gallon, 231 cubic inches. 

Dry Measure, Bushel, 2150.42 cubic inches. 

Troy Weight, Pound, 5,760 grains. 

Avoirdupois Weight, Pound, 7,000 Troy grains. 

SeeManu&L 

Notk.— 1. Tho yard in use at the Custom-Houses is divided decimaUy 
into tenths and hundredths. 

2. For ordinary purposes, 2150.4 cu. in. are called a bushel. 

8. In the actual standard weights used by the 1 oz. = 480 gr. 
General Government, the Troy ounce is divided .1 " = 48 
decimally into tenths, hundredths, thousandths, .01 ** = 4.8 " 
and ten-thousandths. Thie values of these divis- .001 " = .48 " 
ions are shown in the margin of this note. .0001 " = .048 

Table XX.— Comparative Values. 
249. I. Of Measures of Capacity, 

DKNOMTNATTONS. LIQUID MEASURE. DRY MEASURE. 

1 gal., 231 • CU. in., 268.8 cu. in. (.5 pk.) 
1 qt., 57.75 " " 67.2 '' " 
1 pt., 28.875 " " 83.6 " " 



NOTATION AND REDUCTIONS. 143 

n. Of Weights. 

B&NOlItNATIOm. TKOT 'WEIGHT. AVOIBDUPOIS WnOHH 

lib., 5,760 gr., 7,000 gr. 

1 oz., 480 " 437.5 " 

Notes.— 1. Multiplying the number of cubic inches 231 26S,S 

in a liquid gallon by 7, and the number in a dry gallon 7 6 

by 6, we find that 7 liquid gallons contain 4.2 cubic JgJ^ 1612 8 
inches more than 6 dry gallons. Hence, in ordinary 

computations, it is sufficiently accurate to estimate 7 liquid gal. = 
6 dry gal. 

2. Multiplying the number of grains in a pound Troy by 175, and the 
number in a pound ayoirdupois by 144, we have 

5,760x175 = 7,000x144. Hence, 
175 pounds Troy = 144 pounds avoirdupois. 

142. How many more cubic inches in 568.5 gallons dry measure, 
than in the same number of gallons liquid measure ? 21489.3, 

143. If you dip 32 quarts of water into a tub that will hold 32 
quarts of wheat, how much will the tub lack of being full ? 

The above problem can be solved in at least five different ways. 

144. What is the difference in the weight of 42.375 pounds of 
lead and 42.375 pounds of silver ? 

145. 100 pounds avoirdupois are how many pounds Troy ? 

146. A brewer has a vat that will hold 5,000 gallons of beer. 
How many bushels of barley will it hold ? 

147. A grocer buys 3 bu. of chestnuts, at 15.00 a bushel, wooden 
measure, and retails them at |.20 a quart, tin measure. How much 
does he gain ? $7.jiO, 

NoTB 3.— Among many retailers, dry measure is called Wooden Measure^ 
and liquid measure, Tin Measure. 

148. An express agent in Washington collected charges at the 
Mint, for transporting 562 pounds, comfpercial weight, of silver 
from California. How many Mint pounds of silver were trans- 
ported ? 682 lb, 11 oz, 16 pwt. 16 gr. 
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250* The Metric System, of Weights and Measuresm 

In tlie year 1866, the Congress of tlie United « States 
passed a bill authorizing the use of a new sjrstem of 
weights and measures. In this system the principal de- 
nomination is the Metre, from which all the other denom- 
inations in all the tables are. derived. Hence, this system is 
called the Metric System. 

The principal denomination for the Measure of Surface 
is the Are; for the Measure of Capacity, the Litre; and for 

Weight, the Oram. see Manual 

The lower denomination's in each table are tenths, hun- 
dredths, or thousandths of these ; and their names are 
formed by prefixing deci, centi, or miUi to the name of the 
principal denomination. 

The higher denominations are 10, 100, 1,000, or 10,000 
times the principal denomination of any table ; and their 
names are formed by prefixing deka, hedo, kUo, or myria to 
the name of that principal denomination. 



TABLE OF DENOMINATIONS AND THETK BELATITE YALDES. 



PBEFIXES FOB 
LOWER DENOMINATIONS. 

MUli (mill-ee) .001 of 
CenH (sent-ee) .01 of 
Ikd (des-ee) .1 of 



NAMES OF 

PEINOIPAI. 

DENOMINATIONS. 

Metbe (mee-ter) 
Abe (are) 
LiTBE (li-ter) 
Gbam 



PBEFIXSS FOB 
UIGHBB DENOMINATIONB. 

Beka (dek-a) 10 

ffecto (hec-to) 100 
mio (kill-o) 1,000 
Ifyria (inir-e-a) 10,000 



MEASUBES OF LENGTH. 



10 millimetres are 
10 centimetres " 
10 decimetres " 
10 metres " 

10 dekametres " 
10 hectometres " 
10 kilometres ^^ 



1 centimetre. 
1 decimetre. 
1 metre. 
1 dekametre. 
1 hectometre. 
1 kilometre. 
1 myriametre. 



1 millimetre 
1 centimetre 
1 decimetre 
I METRE 
1 dekametre 
1 hectometre 
1 kilometre 
1 myriametre 



IS 



.001 metre. 
.01 metre. 
.1 metre. 
S9.S7 inches. 
10 metres. 
100 metres. 
1,000 metres. 
" 10,000 metres. 



u 
u 

u 
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lOO^entates are 1 are. 
100 ares " 1 hectare. 



MEASUBES OF SUBFAGE. 

1 c^itare is .01 are. 
I ARE 



n ^ 100 sq. metres, or 



119.6 9q. yd. 
1 hectare ^^ 100 u*es. 



MEASUBBS OF GAPA0IT7. 



10 millilitres are 1 centilitre. 

10 centilitres ^^ 1 decilitre. 

10 decilitres " 1 litre. 

10 litres <' 1 dekaUtre. 



10 dekalitres ^' 1 hectolitre. 
10 hectolitres " ^ ^ kilolitre, or 



u \ 1 kilolil 
( stere. 



1 miUilitre is .001 Htre. 

1 centmtre " .01 Htre. 

1 decilitre " .1 litre. 

1 cu. decimetre, or 
I LITRE *M j .908 dry at. 

, \ 1.0567 liquid qt. 

1 dekalitre " 10 Htres. 

100 litres. 



1 hectolitre " 

1 kilolitre 
or stere 



f" 



1000 litres. 



WEIGHT. 



10 milligiamB are 1 centigram. 
10 c^tigrams ^V 1 decigram. 
10 decigrams 
10 grams 
10 dekagrams 






10 hectograms ^\ 

lO^kilo^ms > a 
or kilos ) 

10 myriagrams '^ 

10 quintals «j.VSS 



1 gram. 
1- dekagram. 
1 hectogram. 
1 kilogram. 

1 myriagram. 

1 qnintaL 



tonneau. 



1 milligram is .001 gram. 

1 centigram " .01 gram. 

1 decigram ^^ .1 gram. 

I GRAM ^' 15.1,32 graina. 

1 dekagram ** 10 grams. 

1 hectogram " 100 grams. 

1 kilogram or^^ j 1000 grams, or 
I KILO \ 21204$ pounds. 

1 myriagram " 10 kilos. 

1 quintal « 100 kilos. 

J inilUer " 1,000 kilos. 



Nois.— The wei^ts igid measures oit tlus system have not yet come into 
ase in this country. They are in general nse in France, Belgium, Spain, 
and Portugal ; and their use has been legalized by Grei^t Britain, Italy, 
Norway, Sweden, Greece, Mexico, andmost of the South American gov- 
ermnents. 
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SECTION III. 
^ ^^ I T I o J\r. 

25L Ex. What is the sum of 1 wk. 4 da. 18 h. 46 min., 
5 wk. 14 h. 30 min., 2 da. 20 h. 25 min., 9 wk. 4 da. 11 h., 
and 3 wk. 9 h. 8 min. ? 

Explanation. — Since only like solutioh. 

orders of units in different num- ^ ^^- ^ ^- -g ^- J^ '^'^'^^ 
bers can be added (see 39, n.), ^ ^o 25 

we write the numbers with like 9 J^ 11 
denominations -— or orders of SO 9 8 

units — in the same columns. 19 wk. 6 da. 1 h. 48 min. 
Then, commencing at the right, 

we add the units of each denomination, in order, from the 
lowest to the highest. The sum of the minutes is 108, os* 
1 h. 48 min. We write the 48 min. as the minutes of the 
sum, and add the 1 h. with the hours of the given numbers. 
The sum of all the hours is 73, or 3 da. 1 h. We write the 
1 h. as the hour of the sum, and add the 3 da. with the 
days of the given numbers. The sum of all the days is 13, 
or 1 wk. 6 da. We write the 6 da. as the days of the sum, 
and add the 1 wk. with the weeks of the given numbers. 
The sum of all the weeks is 19, which we write as the weeks 
of the sum. The result, 19. wk. 6 da. 1 h. 48 min., is the 
sum. required. • 

In integers and decimals, the units of each order are 
added separately, and 1 is added or carried to. the next 
higher order, for every 10 in the sum of the order added. 
(See 39, m.) 

In compound numbers the units of each denomination — 
or order — are added separately, and 1 is added or carried 
to the next higher denomination, for as many units in the 
sum of the denomination added, as equal 1 of the next 
higher denomination. That is. 
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L In addiHon of integers and decimals, the carrying unit is 
unifcfmdy 10 ; and, 

n. In addiiion of compound numbers, the carrying unit in 
any denomination is that number in the scale which equals 1 of 
^ next higher denomination. 

252* Upon these principles is based the 

^ule for Addition of Compound lumbers. 

L Add the units of each denomination separately, and when 
the sum is less than a unit of the next higher denomination, 
unite it in the resuU. 

n. When the sum of the units of any denomination is equal 
to one or mare units of the next higher denomination, unite the 
excess in the result, and add the number of units of the higher 
deMminat/Um with the given units of that denomination. 

1. In four days a gardener sold 12 bu. 8 pk., 10 bu. 2 pk., 8 bu. 
1 pk., and 7 bu. 3 pk. of peas. How many peas did he sell ? 

2. A milkman sells in 6 successive days 200 qt. 1 pt., 220 qt, 
215 qt. 1 pt, 208 qt., 199 qt., and 187 qt 1 pt. of milk. How many 
gallons does he sell ? 307 gal, 2 qt, 1 pt, 

(8) (4) (5) 

26 lb. 8 oz. 18 pwt. 12 gr. 18° 16' 21.3" £17 5s. 6d. 

15 6 11 25 56 45 32 15 9 

9 22 87 45 89.75 487 00 11 1 for. 

14 8 17 9 16 3 2 



6. One winter, a wood-cutter chopped 7 piles of wood, that 
measured 29 cd. 6 cd. ft. 8 cu. ft., 38 cd. 4 cd. ft., 31 cd. 2 cd. ft. 
4 cu. ft., 43 cd. 7 cd. ft., 21 cd. 8 cd. ft. 4 cu. ft., 84 cd. 7 cd. ft., 
and 88 cd. 2 cd. ft. How much wood did he chop ? 238 cd, 

7. A coal dealer bought at the Scranton coal mines in Pennsyl- 
vania 108 T. 18 cwt. 1 qr. 16 lb. of stove coal, 87 T. 7 cwt. 2 qr. 
26 lb. of chestnut coal, 76 T. 19 cwt. 8 qr. 4 lb. of large egg coal, 
69 T. 8 qr. of small egg coal, and 41 T. 19 cwt. 22 lb. of lump coaL 
How much coal of aU kinds did he buy? 38^ T. 3 qr. 6 lb. 
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8. From a cask of vinegar, 8 gal. 3 qt. 1 pt. were drawn obe day, 
7 gal. 1 qt. the second, 12 gal. 1 pt. the third, and 9 gal. 3 qt. 1.5 
pt. the fourth. How much was drawn from the cask ? 

9. A dairy-man makes 515 lb. 8 oz. of butter in June, 499 lb. 
12 oz. in July, 496 lb. 15 oz. in August, and 489 lb. 9 oz. in Sep- 
tember. How much butter does he make in the four months ? 

10. How much land in 5 farms which contain 235 A. 125,75 sq. 
rd., 99 A. 18 sq. rd., 545 A. 88.25 sq. id., 127 A. 43.5 sq. rd., 
and 333 A. 142.375 sq. rd. 9 

11. The cargo of a canal-boat consisted of 28 T. 17 cwt. 25 lb. of 
pig-iron, 18 T. 9 cwt. 48 lb. of agricultural implements, 14 T. 14 
cwt. of flour, and 3 T. 7 cwt. 28 lb. of salt. What was the weight 
of the cargo? 60 T. 8 cwt. lib. 

12. The ceiling of a roomcontdns 83 sq. yd. 8 sq. ft. 94 sq. in. of 
plastering, the side walls 22 sq. yd. 8 sq. ft^ 120 sq. in. each, and the 
two end walls 21 sq. yd. 120 sq. in. each. How much plastering is 
there in the room ? 1^2 9q. yd. 14iB^, in. 

13. I bought meat as follows : 

March 8, 2 lb. 11 oz. of steak ; 3 lb. 9 oz. of muttoa. 
" 10, 31b. 6oz." " 21b. 6 oz. " « 
" 13, 1 lb. 15 oz. « « 3 lb. 12 oz. " « 
How much meat of each kind did I buy ? 

14. Mr. Young has a farm of six sides, which measure 41 ch, 56 L, 
15 ch. 94 1., 27 ch. 22 L, 18 ch. 10 1., 26 ch. 40 1., and 48 ch. 72 1. 
long. What length of fence is required to inclose it ? 

15. In grading up a building lol^ I used the earth dug firom four 
cellars. The first cellar was 32 x 22 ft., the second 28 x 20 ft., 
the third 24 x 18 ft., and the fourth 28 x 18 ft., and each of them 
was 4 feet deep. How much earth did I use ? S25 eu. yd. 25 cu.ft. 

16. What is the sum of 4 mi. 280 

rd. 2 yd. 2 ft., 6 mi. 130 rd. 1 yd. bohthoh. 

2 ft., 1 ml 96 rd. 5 yd. 1 ft.? ^ ^^ 280 rd. 2 yd. 2fi. 

ExPLANATioif .— The sum of 6 ISO 1 2 , 

the feet is 5, or 1 yd. 2 ft. 1 96 6 1 

The sum of the yards is 9, S yd. 2 ft. 

1 6 in. 



or 1 rd. 3.5 yd. Writing the 

3 jd. under the column of 12 mi. 187 rd. 4. yd. Oft, 6 m 
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yards, we reduce tlie .5 yd. to units of lower denomina- 
tions. .5 yd. = 1.5 ft, and .5 ft. = 6 in. We write the 1 ft 
under the 2 ft. ahready obtained, and the 6 in. at th(B right 
of the 1 ft Then, commencing again at the right, we add 
the inches, feet, and yards of the two partial results, after 
which we proceed with the remaining denominations of the 
given numbers. 

17. Add 17 mi. 196 rd. 5 yd. 1 a, 8 mi. 12 rd. 8 yd. 2 ft. 6 m., 
1 mi 76 rd. 4 yd. 1 ft. 4 in., and 3 mi. 156 rd. 5 yd. 2 ft. 8 in. 

24 mi. 123 rd, 3 yd. 

% ■ 

SECTION IV. 

SrS TSiLCTIOJV. 

25S. Ex. 1. From 17 yd. 1 ft. 9 in. take 9 yd. 2 ft. 5 in. 

Explanation. — Since only like orders 
of units in different numbers can be sub- bolutiok. 

tracted the one from the other (see 52, -^^ 2/^- ^ft* ^ *^ 
n.), we write the numbers with the 



denominations of the subtrahend under -^ 2/^« ^ft* i *^' 
like denominations — or orders of imits 
— of the minuend. Then, commencing at the right, we sub- 
tract the units of each denomination of the subtrahend 
from the like denomination of the minuend, in order, from 
the lowest to the highest. 5 in. from 9 in. leave 4 in., which 
we write as the inches of the remainder. Since we can not 
subtract 2 ft. from 1 ft., and since the difference will not be 
affected by adding the same number to both minuend and 
subtrahend (see 52, III.), we add 3 ft. to the 1 ft. of the 
minu^id, and 1 yd. (= 3 ft.) to the 9 yd. of the subtrahend. 
We then subtract 2 ft* from 4 ft, and 10 yd. from 17 yd., 
writing the 2 ft. and the 7 yd. as the feet and yards of the 
renwdnder. The result, 7 yd. 2 ft. 4 in., is the remainder 
required. 
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Ex. 2. From 3 lb. 12 pwt. take 7 oz. 14 pwi 9.26 gr. 

Explanation. — ^Insolymgthis 
example, we first add 24 gr. solution. 

to the minuend, and 1 pwt. ^ ^- oz. 12ptM. 

(= 24 gr.) to the 14 pwt. of the Z 1L-. ^-^^^ ^' 

subtrahend, and subtracting 2Jb.4oz. 17 pui. H.75 gr. 
9.25 gr. from 24 gr., we obtain 

14.75 gr. We next add 20 pwt. to the 12 pwt. of the minu- 
end, and 1 oz. (= 20 pwi) to the 7 oz. of the subtrahend, 
and subtracting 15 pwi from 32 pwt., ji^e obtain 17 pwi 
We then add 12 oz. to the^minuend, and 1 lb. (= 12 02.) 
to the subtrahend, and subtracting 8 oz. from 12 oz., we 
obtain 4 oz. Finally, subtracting 1 Ib^ from 3 lb., we obtain 
2 lb. The result, 2 lb. 4 oz. 17 pwt. 1475 gr., is the re- 
mainder required. SeeManmiL .. 

In integers and decimals, when the units of any order in 
the subtrahend are more than those of the like order in the 
minuend, 10 units of the same order are added to the min- 
uend, and 1 unit of the next higher order is added to the 
subtrahend. 

In compound numbers, when the units of any denomina- 
tion in the subtrahend are more than those of the like 
denomination in the minuend, as many units of the same 
denomination as equal 1 unit of the next higher denomina- 
tion are added ix> the minuend, and 1 unit of the next 
higher denomination is added to the subtrahend. 

That is, wheneyer the units of any order or denomination 
in the subtrahend are more than those of the same order in 
the minuend, 

I. In integers and decimals, 10 units of the same order are 
really added to both terms ; and, . 

n. In compound numbers, as many units of the sam/e denom- 
ination are reaUy added to both terms as equal 1 unit of the next 
higher denomination. 
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' 254fl Upon these piindples is based the 

^ule for Subtraction of Compound Mimbers. 

L Svbtrad the units of each denomination separately, writing 
the difference for the units of the satne denomination in the 
result. 

IL, When the units of any denomination in the subtrahend 
are more than those of the like denomination in the minuend, 
add to the minuend as many units of the same denomination as 
equal 1 unU of the next higher denomination, and to the sub- 
trahend 1 unii of fhe next higher denomination. 

1. If my trees yield 11 bo. 3 pk. 6 qt. of cherries, and I wish 8 
bu. 1 pk. 4 qt. for my own use, how many cherries will I have to 
sell? 81m.2pk,2qt. 

2. From a bin containing 432 bu. 8 pk. of wheat, 256 bo. 1 pk. 
8 qt. have been taken. How much remains in the bin ? 

(3) (4) 

. From 17 gal. 2 qt. 1 pt. 2 gL 5 sq. mi. 180 A. 4 sq. eh. 

Subtract 9 3 18 1 676 8 

7 gal. 2 qt 1 pt. 8 gL 8 sq. mi. 243 A. 6 sq. eh. 

6. A grocer bought a jar of batter, weighing 56 pounds. After 
seDing 17 lb. 14 oz., how much had he left ? 

6. A jeweler used 5 oz. 8 pwt. 15 gr. of gold in making 8 oz. 

5 pwt. 12 gr. of jewelry. How much alloy was used ? 

2tfz,16pwt21gr, 

7. A load of hay with the wagon weighs 1 T..9 cwt. 65 lb., and the 
wagon alone weighs 11 cwt. 36 lb. What is the weight of the hay ? 

8. One morning, at a wood yard on Mississippi River, there were 
on hand 1,753 cd. 2 cd. fb. of wood, and during the day 119 cd. 

6 cd. ft. were sold to passing steam-tea^. How much wood was in 
the yard at night?. v 1,633 cd. 4cd,ft 

9. Providence is situated in longitn^71° 24' 48" west, and Ban 
Francisco in longitude 122° 23' west.*' How much farther west is 
San Francisco than Providence ? ^0° 58' 1^\ 
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10. From a farm that contamed 218 A. 40 sq. rd., I sold 98 A. 128 
eq. rd. How mucli land remained in the farm ? II4 A, 72 sq. rd. 

11. From a cellar containing 289 cu. yd. .17 cu. ft. of earth, .175 
cu. yd. 25 cu. ft. were taken. How much earth remained in the cellar ? 

12. From a cask containing 42 gal. 8 qt. of yinegar, I sold 1|5 gal. 
8 qt. 1.6 pt. How much had I left'? 

13. Two masons put on 583 sq. yd. 3 sq. ft. of wall, one of them 
plastering 299 sq. yd. 6 sq. ft. How much did the other plaster ? 

14. A coal dealer having bought 545 T. 3 qr. of coal, sold 26 T. 
2 qr. 25 lb. How much had he left ? 

16. A stationer bought 30 gro. 4 doz. lead -pencils, and immedi- 
ately afterward sold 9 gro. 8 doz. 6 of them. How many pencils 
had he left ? 20grQ,7 doe. 6. 

16. An excavation 45 x 22 x 8 ft. was to be made, and 215 
cu. yd. 28.25 cu. ft. of it has been excavated. How much remains 
to be done ? 

17. From 17 mi. 4 rd. 2 yd. solutiow. 

1 ft., subtract 14 mi. 4 yd. 2 ft. IJ mi. ^ rd. 2 yd. 1ft. 

Explanation.— 2 ft. from 4 H j 2 

ft leave 2 ft. 5 yd. from 7.5 2 yd. 2 ft. 

yd. (2 yd. + 5.5 yd.) leave 2.5 ^ ^in. 

yd. = 2 yd. 1 ft. 6 in. We 3 mi. 3 rd. 3 yd. Oft. 6 in. 
write the 2 yd. under the 

yards of the given numbers, and, since the 1 ft 6 in. be^ 
longs with the feet and inchoB of the final result, we add, 
them to that -paxt of the result already found, and obtain 
3 yd. ft. 6 in. We then finish the solution as already 

taught See Manual 

18. From 25 mi. 2 ft. 11 in., take 132 rd. 3 yd. 8.75 in. 

24 mi. 187 rd. 3 yd. 8.25 in. 

19. The length of gas pipe in use in a certain city last year wa^ 
23 mi. 194 rd. 2 yd., and How it is 25 mi. 46 rd. 1 yd. How much 
pipe has been laid during the year ? 1 mi. 171 rd. 4 yd. 1ft. 6 in. 

20. What is the difference between 31 rd. 5 yd. 2 ft; 11 in. ancl 
82 rd. 1 ft. 4 in. ? 1 (n. 
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255* Difference between any two Dates. 

Ex. How many years, months, and days elapsed between 
May 21, 1869, and Sepi 14, 1871 ? 

Explanation. — Since the later of bolution. 

two dates is always expressed by a 1871 yr. 9 mo, H da. 
greater compound number than the i<^^^ 5 21 
earlier, we subtract the compound 2 yr. S mo. 28 da. 

number expressing the earner date 

from that expressing the later, writing the number of the 
year, month, and day of each date in order, as shown in 
the Solution. Wheneyer the number of days in the sub- 
trahend is greater than that in the minuend, we call thirty 
days a month. (See 234, Note 2). 

21. A note dated May 11, 1864, was paid Sept. 25, 1865. How 
long did it remain unpaid 9 lyr, J^ mo, H da, 

22. The civil war in the U. S. commenced April 12, 1861, and 
closed May 26, 1865. What length of time did it continue ? 

23. A note given May 22, 1868, was paid Aug. 10, 1869. How 
long did the note ran 9 

24. Geoige Washington died Dec. 14, 1799, aged 67 yr. 9 mo. 22 
da. What was the date of his birth ? Fd>, 22, 1732. 

25. How much time has passed since his death ? 

26. Mary was 13 yr. 8 mo. 12 da. old July 15, 1867. What 
was the date of her birth ? N(yo, 3, 1853. 

27. A note was given Aug. 12, 1865, payable Feb. 4, 1866. How 
longhadit to run? 5 mo, 22 da, 

28. Henry was bom Dec. 5, 1852. How old was he March 19, 
1868 9 15yr,3 mo. I4 da. 

29. March 7, a mason contracts to build five bridge abutments 
that shall contain 856 pch. 8 cu. ft. of stone work, and to have 
the work done July 1. May 24, he has finished 594 pch. 12 cu. ft. 
How much work remains to be done, and how much time has he 
in which to finish it 9 261 peh, 12,5 cu, ft. ; Imo, 7 da. 

'7* 
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SECTION Vc 

356ff Ex. How much is 7 times 38 bo. 1 pk. 5 qi ? 

Explanation. — ^We write the mnlti- solution. 

plier under the lowest denomination S8 hu. 1 pk, 6 qL 

of the multiplicand, and multiply the ^ 

units of each denomination of the mul- 268 hu, S pk, 3 qt, 
tiplicand by the multiplier, in order, 
from the lowest to the highest. Since the product is always 
of the same kind or denomination as the true multiplicand 
(see 80, IV.), 7 times 5 qi are 35 qt., or 4 pk. 3 qi We 
write the 3 qt. as the quarts of the product, and reserve 
the 4 pk. to be added with the pecks of the product 
7 times 1 pk. are 7 pk., and 7 pk. + 4 pk. = 11 pk., or 2 bu. 
3 pk. We write the 3 pk. as the pecks of the product, and 
reserve the 2 bu. to be added with the bushels of the prod- 
uct. 7 times 38 bu. are 266 bu., and 266 bu. + 2 bu. = 
268 bu., which we write as the bushels of the product 
The result, 268 bu. 3 pk. 3 qt., is the product required. 

In integers and decimals, the units of each order are 
multiplied separately, and 1 is added to the product of the 
next higher order, for every 10 in the product of the two 
figures multiplied. 

In compound numbers the units of each denomination 
are multiplied separately, and 1 is add^d or carried to the 
product of the next higher denomination, for as many units 
in the product of the denomination multiplied, as are equal 
to 1 of the next higher denomination. That is, 

L The carrying unit in muMiplication of integers and deci- 
mals is 10, the same as in addition ; And 

n. ITie carrying unit in midtiplication of compound num- 
bers, is determined from the table or scale to which the compound 
number belongs, the same as in addition* Hence, 
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257fl ^ule for Multiplication of Compound lumbers. 

I. MuUiply the units of each denomination by the whole 
multiplier, as in integers and decimals* 

TL Carry from a lower to a higher denomination in the pro- 
duct, for that number in the table or scale corresponding to the 
denomination mvMplied, as in addition of compound numbers. 

jpsobz:ems. 

1. How much seed ifheat will it take to seed 93 acres, using 1 
biL 8 pk. 4 qt. to the acre « 174 ^» ^ P^* 4 3^- 

2. How much will 25 doz. pocket-kniyes cost, at £3 2 s. 6 d. a 

dozen? ' . £78 2 8, 6 d. 

(8) (4) (5) 

22 cd. 7 cd. ft. 12 cu. ft. 2° 43' 19" 6 mi. 37 ch. 56 1. 

9 127 14 

6. What is the weight of 6. sets of silver forks, each fork weigh- 
ing 1 oz. 15 pwt. 12 gr. ? 5lb,3 02. 18 piot 

7. A stone-mason contracts to build the cellar walls for 13 dwell- 
ings. If it takes 7 cd. 5 -cd. ft. 4 cu. ft. for each cellar, how much 
stone will it take for all of them ? 99 cd, 4 ed. ft. 4 eu, ft. 

8. If in digging the cellars, 76 cu. yd. 15 cu. ft^ of earth be taken 
from each, how much earth will be taken from all of them ? 

995 cu. yd, 6 cu. ft. 

. 9. A butcher slaughtered 18 sheep, and their average weight 
was 85 lb. 15 oz. What was their total weight ? 

10. A train of 63 coal cars was loaded at a coal mine in Penn- 
kylvania, 3 T. 5 cwt. 2 qr. of coal being put upon each car. How 
much coal did the train carry ? 

11. Multiply 27 mi. 218 rd. 4 yd. 2 ft. 8 in. by 145. 

4,014 mi. 58 rd. 4 yd. 2fl. 8 in. 

12. If 5 men can make 38 rd. 5 yd. of post-and-rail-fence in a 
day, how much fence can they build in 30 days ? 

S mi. 207 rd. 1 yd. 1ft. 6 in. 

13. A piece of land near a city was divided into 38 lots, each 
containing 50 sq. rd. 24 sq. yd. How much land was there in the 
piece ? 12 A. 10 sq. rd. 4-5 sq. yd. 
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14. If a steam-boat runs a mile in 4 min. 30 sec, in how long a 
time will it make a trip of 295 miles ? 22 KT min, SO tec. 

15. K a housekeeper uses on an average 1 gal. 3 qt. 2 -gL of 
molasses in a month, how much will she use in a year ? 21 gaL S qt, 

16. A farmer drew 45 loads of hay to market, and each load 
weighed 1 T. 375 lb. How much hay did he draw ? 

17. K school is in session 5 h. 25 min. each day, how long is it 
in session during a term of 17 weeks of 5 school days each ? 

18. If the rate of speed of a railroad train is 25 mi. 815 rd. an 
hour, how far will it run in 24 hours ? 

10. How much wine in eight casks, if each contains 28 gal. 
2 qt. 1.5 pt. ? 

ft 

20. Charles is 7 yr. 251 da^ old, and his grandfather is 9 times aa 
old as he. How old is his grandfather ? 
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0-A.SK. I. 
258fl The Divisor an Abstract Number. 

Ex. Divide 46 mi 126 rd. 1.5 yd. by 9. 

Explanation. — ^We write bolution. 

the dividend and divisor as Jf6mi.l26rd. 1.6 yd. {9 
in integers, and commenc- 6 mi. 49 rd. 8 yd. Oft. 8 in. 
ing at the left, we divide 

the units of each denomination of the dividend by the 
divisor, in order, from the highest to the lowest. The 
dividend being a concrete number, the quotient must be a 
concrete number (see 109, IV.) ; the quotient arising from 
dividing the units of any denomination must be of the 
same denomination (see 109, Y.) ; and any partial remain- 
der must be of the same denomination — or order of units — 
%A the partial dividend used (see 109 VJil.). One ninth 
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of 46 mi is 5 zoL with a remainder of 1 mi We write the 
6 mi. as the miles of the quotient, reduce the 1 mi. remain- 
der to rods, and to it add the 126 rd., making 446 rd. 
One ninth of 446 rd. is 49 rd. with a remainder of 5 rd. 
We write the 49 rd. as the rods of the quotient, reduce the 
5 rd. remainder to yards, and to it add the 1.5 yd., making 
29 yd. One ninth of 29 yd. is 3 yd. with a remainder of 
2 yd. We write the 3 yd. as the yards of the quotient, and 
reducing the 2 yd. remainder to feet, we have 6 ft One 
ninth of 6 ft. is no whole feet ; we therefore write ffc. in 
the quotient, and reducing the 6 feet to inches, we have 72 
in. One ninth of 72 in. is 8 in., which we write as the 
inches of the quotient. The result, 6 mi. 49 rd. 3 yd. 8 in., 
is the quotient required. 

In integers and decimals, the units of each order are 
divided separately, and the units in any partial remainder 
are called 10 times as many units of the next lower order. 

In compound numbers the units of each denomination 
are divided separately, and the units in any partial remain- 
der are changed to units of the next lower denomination 
l^ reduction. That is, 

L In division of integers and decimals, any partial remain- 
der is tens of the order of units next lower than the partial 
dividend used ; And, 

IL In division of compound numbers, each unit of any 
partial remainder is as many times 1 of the next lou)er denom- 
ination, as there are ones of the hioer denomination in a unit or 
1 of the partial dividend used. 

1. A Bilver-ware manufacturer used 5 lb. 6 oz. 13 pwt. of silver 
in making 9 goblets. How much silver did he use for each ? 

2. In settling an estate, a farm of 184 A. 46.25 sq. rd. was divided 
equally among 15 heirs. How much land did each heir receive 9 

Xe A. 45.75 iq, rd. 
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8. A fanner cut 11 T. 17 cwt. of hay from 6 acres of meadow. 
What was the yield per acre ? IT. 1,950 lb. 

(4) (5) 

56 gal. 2 qt. 1 pt. 1 gl {7 46 mi. 230 rd. 4.5 yd. 1 9 

6. If 2,864 cu. yd. 24 cu. ft. of stone are used in making 586 rd. 
of Macadamized road, how much stone will be used in making 
1 rd. ? 4cf^y^^4^'J^' 

OA.SS3 II. 

259* The Divisor a Concrete Number. 

$4 are contained in $12, 3 times ; $.04 in $.12, 8 times ; 
4 lb. in 12 lb., 3 times ; 4 oz. in 12 oz., 3 times ; etc 
That is, 

We can divide dollars by dollars, cents by cents, ponnds 
by pounds, ounces by ounces, etc. But we can not divide 
dollars by cents, nor pounds by ounces. For $12 -4- $.04 = 
neither $3 nor $.03 ; so, also, 12 lb. -r- 4 oz.== neither 3 lb. 
nor 3 oz. Hence, 

Only concrde numbers of the same dencyminaHon can he 
divided, O^e one by the other. 

Ex. 1. How many times axe 4 lb. 9 oz. contained in 
27 lb. 6 oz. ? 

Explanation. — Since both divi- solution. 

dend and divisor are compound ^7 lb. 6 oz. = ^38 oz. 
numbers, we reduce them to simple ^ ^' ^ oz. = 73 oz. 



73 oz, 
6 



concrete numbers of the same de- ^, jr^g ^^ 
nomination, (otmces), and divide as j^sg 
in integers. 

Ex. 2. Divide 86 yd. 1 ft. by 8 ft. 4 in. 

Explanation.— Since the lowest ^^ . , ^T'^''\ ,^« . 
-, .... .., , . 86 yd. 1 ft. = 3 A08 in. 

denommation m either term is q% t ^^ in^ - 

oft. 4 m. = 100 %n. 

inches, we first reduce both terms 

to inches, and then divide as in 3,108 in. I 100 in. 

integers and decimals. 31.08 ^ 
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Sz. 8. 105 wk. are how many soLunoir. 

times 8 wk. 4 da. ? 106 wk. = 7S5 da. 

Explanation. —After diTiding ^ ^^- ^ <^. = ^^ da. 

all the xmits of the dividend, we ^^- , ^- , 

jj • 1 • u A XI. 7S5 da. 26 da. 

annex a decmial cipher to the ^q 

remamder, and continxie the ~~3 l^^-^ 

division as in decimals. 225 
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I. I have a measure that is 5 ft. 8 ^^ 
UL long. How many tunes the length 

of my measure is a pole 10 yd. 7 ft. 4 in. long? 

8. If a man feeds his horse 1 pk. 6 qt. of oats a day how long 
will 5 hn. 1 pk. last him ? 1^ days. 

9. A joiner used 2 gro. 7 doz. 2 screws in hanging and trim- 
ming the doors of a house, using 1 doz. 5 screws to each door. 
How many doors were in the house ? S^. 

10. At how many loads can a teamster draw 93 cd. 1 cd. ft. 8 
cu. ft. of wood, drawing 1 cd. 2 cd. ft. 8 cu. ft. at a load ? 

II. How many demijohns, each containing 8 gal. 2 qt. 1 pt., can 
be filled from 97 gal. 8 qt. 1 pt. of wme ? 27. 

2t0« Upon the principles deduced in 258, 259, is based 
the 

Suie for l>ivision of Compound lumbers. 

L When the divisor is an abstract number. 

1. Divide the units of each denomination separately, and 
write ^severed resiUtsfor the same denominations of the 
quotient. 

2. Beduce each partial remainder to the next lower denomi- 
nation^ and add to tithe units of that denomination, for the next 
partial dividend. 

n. When the divisor is a compound or a concrete number. 

Beduce both dividend and divisor to the lowest denomination 
contained in dther, and divide as in integers and decimals. 
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PMOBZJSMS, 

12. Divide 71 mi. 287 rd. 8 yd. 1 ft. 6 in. by 9. 

7 mi, 310 rd, 4 yd, SJt. 

13. A wood-chopper cut 63 cd. 8 cd. ft. of wood in 26 daya. 
How much did he cut per day ? S cd, 3,5 cd, ft, 

14. An importer paid £663 15 s. for 50 gold watche& What did 
they cost apiece ? &13 Sa, 6d. 

15. A farmer raised 488 bu. 1 pk. of barley from 14 acres of 
land. What was the yield per acre ? 

34.875 hi,, or 34 hi. 3pk, 4 qt, 

16. If a vessel sails 250 mi. in 2 da. 4 h. 5 min., what is the 
average rate of speed ? 1 mi, in 12 min, SO aee. 

17. If a paver in 24 days can put down 76 sq. rd. 15 sq. yd. of 
pavement, how much can he put down in one day ? 

3 sq, rd. 5 »q. yd, 6 9q.ft, 

18. If a train of 27 cars carry 57 T. 1 cwt 2 qr. 24 lb. of iron 
ore, what is the average per car ? 

19. A family consumes 7 lb. 11 oz. of meat each week ; how long 
will it take them to consume 192 lb. 8 oz. ? 26 toedss. 

20. In 256,728 cu. in. how many gallons liquid measure ? How 
many quarts dry measure ? 

21. If 6 men in 12 days mow 86 A. 64 sq. rd. of grass, how 
much will 1 man mow in 1 day ? 1 A. 32 sq, rd: 

22. If a railroad train runs 144 mi. 291 rd. in 5.5 h., how fax 
does it run per hour ? 26 mi. 111 rd,lft,6 in, 

23. How many silver spoons, each weighing 1 oz. 9 pwt., can.be 
made from 12 lb. 18 pwt. of silver ? 

24. How long must a field be to contain 14 A., if it is 85 rd. 
wide ? 

25. How many bars of railroad iron, each 18 ft. long, will be 
required for a railroad 521 miles long ? 

26. How many rolls of wall-paper, 20 in. wide and 9 yd. long, 
will be required to paper the walls of a room 14 by 16 ft. and 9 ft 
high, no allowance being made for openings in the walls ? 12. 
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SECTION VII. 

1. How many yards of carpeting "will be required to cover a 
floor 24 ft long and 18 ft. wide ? 4^. 

2. A note dated June 17, 1865, was made payable January 10, 
1866. How long had it to run ? 

8. How many bushels of wheat can a farmer store in a molasses 
hogshead which will hold 128 gallons ? (See 848, Note 2.) lSlm.3pk, 

4. A manufacturer of patent medicine puts 13 23 10 gr. of cal 
omel into each bottle of medicine. How much calomel does he use 
for 50 dozen bottles ? iilb. ^ § ^ 3 . 

5. If I start at latitude 15° 85' 40" north, and travel due north 
2,159 geographic miles, in what latitude will I be ? 

5r SV ^' noHh. 

6. What is the capacity in bushejs of a bin 8 ft. long, 7 ft. wide, 
and 6 ft. deep ? 270. 

7. A gardener raised 81 bu. 1 pk. 5 qt. of marrowfat peas for 
seed, and put them up in papers, each holding .25 pt. How many ^ 
papers did he put up ? 

8. How many pieces of ribbon, each 1 eighth of a yard long, can 
be cut from 5 pieces, each containing 85. yd. 8 qr. ? 

9. An apothecary pays $8.50 per pound avoirdupois for 6 pounds 
of rhubarb. If he sells it in prescriptions, at the rate of $.60 an 
ounce, how much does he gain ? 

10. What is the weight of 1,250 barrels of flour ? 

122.6 T, = 122 T. 10 mt. 

11. How many pump logs, each 12 ft. long, will it require to 
bring water to my house ftom a spring 1.875 miles distant ? 

12. How many bunches of lath will be required for the walls of a 
room 18 ft. long, 15 ft. wide, and 12 ft. high ? 

13. In digging a ditch 120 rd. loog and 8 ft. wide, 1,320 cu. yd. 
of earth were removed. How deep! is the ditch ? 6 ft, 

14. How many more minutes in the summer months than in the 
winter months of a common year ? 
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15. How many bunches, each containing 500 shingles, will be 
required to coyer a roof, each side of which is 75 ft. long and 22.5 
ft. wide? 40.5. 

16. How many bricks lying flatwise will be required for a walk 
26 rd. 4 ft. long and 5 ft. wide ? 9S71M. 

17. What is the difference between a figure which contains .5 of 
a sq. ft. and one which is .5 of a foot square ? 

18. How many times will a wagon wheel 12 ft. 6 in. in circum- 
ference turn round in going 11 mi 28 rd. ? 

19. How many more farthings in £19 4.5 d. than in £17 19 a. 
8.875 &r. ? 

20. A merchant bought 15 pieces of merino, each piece contain- 
ing 42 yd., at 2 s. per yd. What was the amount of his bill ? 

21. A stationer paid 7 s. a gross for 1,080 pen-holders. How 
much did they cost him ? &2 12 s. Sd. 

22. I own a tract of Western land 215 rd. long and 140 rd. wide. 
How many acres in the tract ? 188.125, 

28. When hay sells at $1.37j|^ per hundred, what is the price per 
ton? 

24. How many cords of stone will be required to lay a wall 218 
ft. long, 8 ft, high, and 1.5 ft. thick ? 7 ed. 5 cd.ft. 5 cu,ft. 

25. A pile of wood 183 x 6 x 4 ft. contains how many cords? 

26. .02875 bu. is what decimal of a quart ? ,92 qt. 

27. How many bricks will be required for the two side walls of 
a building 50 ft. long, 20 ft. high, and 1 ft. thick ? 

28. What is the capacity of a cistern 14 ft. long, 11 ft. wide, and 
7.5 ft. deep ? 137 hhd. 9 gal, 

29. A pile of wood which contains 12.25 cd., is 56 ft;, long and 8 
ft. high. What is its width ? 

80. A man owns 8.5 A. of land. If he lays it out into yillago 
lots, each 5 by 8 rd., how many lots will he have ? 

81. What is the entire weight of 15 bar. of pork, 12 bar. of flour, 
6 casks of nails, and 8 bar. of N. Y. salt ? 4 T. 192Uk 

82. How many quart cupftils, tin measure, in 2 bu. 8 pk. of 
chestnuts. (See S49, Note 8.) 

88. How much will 18 barrels of pork cost, at $.12^ per pound! 
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84. A milkman fumkhes 420 qt of milk daily to the costomera 
on his roate. How many bairela of milk does he fhrnish in 2 
weeks! 

85. A man bargained for 8 qt of blackberries daily daring the 
blackberry season, which lasted 21 days. How many berries did 
he buy ? 

86. How many square yards in the four walls of a room which is 
40 ft. long, 80 ft. wide, and 20 ft. high ? 

87. How many square yards in the ceiling of the same room ? 

88. A coal dealer bought 225 tons of coal, at $4.75 per gross ton, 
and retailed it for $6.50 per net ton. What was his gain ? $669M. 

89. How much land is there in a field that is 11 x 18 ch« f 

40. Reduce 1,000,000 cu. in. to higher denominations. 

41. Seduce 1,000,000 sq. in. to higher denominations. 

25 9q, rd. 14.76 9q. yd. 5 9q.ft. 6^ 9q. m^ 
or S5 " 15 '' S '' S8 « 

42. A farmer raised 5 acres of potatoes, whiph yielded 175 bush- 
els to the acre. He sold them to a grocer for $2.75 a barrel How 
much did he receiye for them ? 

43. How many days were there in the last century ? 

44. How many seconds in the circumference of a cart wheel ? 

45. A printer used 8 rm. 2 quires 12 sheets of paper for quarter^ 
sheet posters. How many posters did he print ? 6,000. 

46. 10,000 silver dollars, of 412.5 gr. each, weigh how many 
pounds ? ^^^ ^- 1 ^- IS P^^' 

47. A farmer sold 25 T. 625 lb. of hay for $8.87J per load of 
1,125 lb. How much did he receive ? 

48. If you were to count 80 1-dollar bills every minute, for 10 
hours a day, how long would you be in counting $1,000,000 ? 

49. A fruit-dealer bought 8 bu. 8 jpk. (=8.75 bu.) of cranberries, 
at $6.75 per bushel, and retailed them at $.25 per quart, tin meas- 
ure. What was his profit ? $9.68i* 

60. A produce dealer buys 5,600 bu. of oats in St. Louis, Mo., ® 
$.87J, and sells them in New Haven, Conn., (^ $.75. How much 
are bis profits, freights being $.81^ per bu., payable at St. Louis ? 

$1,400. 
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FACTORS AND MULTIPLES. 
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SECTION I. 

261* An JBJxact divisor of a number is any integral 
factor of that number. Thus, 2, 3, 4 ^^'^ ^ ^^ exact divi- 
sors of 12i 

262. An SIven dumber is one that is exactly divis- 
ible by 2 ; as 2, 4, 20, 36, 758. 

263. An Odd JVumber is one that is not exactly divis- 
ible by 2 ; as 1, 3, 7, 29, 245. 

264* A Composite Member is one that can be sepa- 
rated into factors. Thus, 18 is a composite integer, and its 
factors are 2 and 9, or 3 and 6, or 2, 3, and 3. 

265. A ^Prim^e JVumber is one that can not be sepa- 
rated into integral factors ; as, 3, 5, 7, 29, 257. 

Note. — ^When the f&jctoirs of a nnmber are prime nnmbers, they are 
called Prime Factors, Thus, 4 and 6, or 8 and 8, or 2 and 12, are fitctors 
of 24; but the prime fieu^tors of 24 are 2, 2, 2, and 8. 

266* A Common 3)ivisor of two or more numbers is 
any factor found in each of them. Thus, 4 is a common 
divisor of 24, 36, and 48. 

Note. — Two or more nnmbers are prwM to each other when they haye no 
common £euitor. The number 1 is not regarded as a tBiCtoT. 

267o The Greatest Common Divisor of two or more 

numbers is the greatest factor found in each of them. 
Thus, 12 is the greatest common divisor of 24, 36, and 48. 

288. A Muttipte or JSIxact 3)ividend is a num- 
ber of which a given number is a factor. Thus, 27 is a 
multiple of 9. 
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in. A Common MutHpte of two or more numbers 
is a number of which each of the given nnmbers is a factor. 
Thus, Sft^g ^ common multiple of 4, 8, and 16. 

'270. TS^^Zfeast Common Multiple of two or more 
nilmbers is the least number of which each of the given 
numbers is a factor. Thus, 30 is the least common multiple 
of 3, 5, 10, and 15. 



»• ♦•» 



SECTION II. 

271* The value of the quotient depends upon the values 
of both dividend and divisor. Hence, any change in either 
of these terms must produce a change in the quotient. 



o^ss I. 
Clianges of Dividend. 



2xS0 [5 
60 [5 
12=2 X 6 



7xS0 {5 
210 {5 
4^=7x6 



ZIt. The quotient SO [ 5 
of 30 -h 5 is 6. If Q 
we multiply the div- 
idend by 2, and di- 
vide the product (60) by 5, the quotient is 12, or 2 times 6. 
Again, if we multiply the dividend by 7, and divide as 
before, the quotient is 42, or 7 times 6. Hence, 

MulHplying the dividend muUiplies the quotient. 



278. The quo- 30 [ 3 
tient of 30 -7-3 is j[q 
10* If we divide 
the dividend by 



30-^2 { 3 



1£[3 
5=10-^2 



30^6 [3 



6^\3 
2=10-^-6 



2, and then divide the quotient (15) by 3, the result is 5, or 
10 -7- 2. Again, if we divide the dividend by 5, and then 
divide the quotient (6) by 3, the result is 2, or 10 -f- 5. 
Hence, 
Dividing the dividend divides the quotient. 
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O^SS II. 
ChangeB of Divisor. 



274. The quotient 120 \ 15 
of 120-4-15 is 8. n s 
we multiplj the di- 
visor by 2, and then 



120 [2x15 



120 [30 

J^=8-r-2 



120 { 4x16 
120 [60 
2=8^4 



divide 120 by the product (30), the quotient is 4, or 8 -^ 2. 
Again, if we multiply the divisor by 4, and divide as before, 
the quotient is 2, or 8 -r 4 Hence, 

Multiplying the divisor divides the quotient. 



90 1 18-^2 
90 {9 
10=2x5 



90 1 18^6 
90 18 
30=6x5 



273. The quotient of 90 118 
90-7-18 is 5. If we 5 
divide the divisor by 2, 
and then divide 90 by 
the quotient (9), the result is 10, or 2 times 5^ Again, if 
we divide the divisor by 6, and then divide the dividend 
(90) as before, the result is 30, or 6 times 5. Hence, 

Dividing the divisor multiplies the quotient, 

CA.SS3 III. 
Like Changes of Dividend and Divisor. 



276. The quotient 32 {8 
of 32 -V- 8 is 4. n ^ 
we multiply both 
dividend and divi- 



2x32 {2x8 
64 {16 

4 



5x32 { 6x8 
160 140 

i 



sor by 2, and divide the new dividend (64) by the new 
divisor (16) the quotient is 4, the same as befora Again, 
if we multiply both terms by 5, and then divide as before, 
the quotient is still 4. Hence, 

MulHplying both dividend and divisor by the same number 
does not change the quotient. 

277. It has akeady been shown, in Art 107, that 

Dividing both dividend and divisor by the same number doeM 
not change the quotient. 
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378* These three cases establish the 

General l^nciptes of Division. 

L The quolieint is multiplied by mvUiplying the dividend or 
dividing the divisor. 

n. Tke guoHeni is divided by dividing the dividend or mul- 
tiplying the divisor. 

TTT. The quotient is not changed by eithef multiplying or 
dividing both dividend and divisor by the same number. 

Bee Manual. 

Cancellation. 

279* Ex. What is the quotient of 4x75 divided by 4x3? 

Explanation. — When diviaiqpi is exact, solution. 

the quotient consists of that ftlkor of the -^x^^ L -^x*^ 
diyidend not common to both dividend and 7S \^3 

divisor. In this example 4 is a factor of both ^ 

dividend and divisor. And, since the quo- 
tient is not changed by dividing both dividend and divisor 
by the same number (278, nL), we divide 4 x 75 and 
4 X 3 by 4^— or, which is the same thing, we omit the factor 
4 from both terms, — and divide 75, the remaining factor of 
the dividend, by 3, the remaining factor of the divisor. 

Cancettation is the process of omitting or striking 
out equal &ctors from the dividend and divisor. 

280* From the solution and explanation of the last ex- 
ample, we see that 

A factor is cancelled by dividing both dividend and divisor 
by that factor. 

Ex. 1. Divide 210 by 35. Bomnoir. 

Explanation.— We can- DMdend, 210 \36 iHvimr. 

eel the common factor, 5, -^^w Dividend^ 4^ \^7 Nwo Divisor, 

by dividing both dividend ^ Quotient 

and divisor by 5 ; and then 

divide the new dividend, 42, by the new divisor. 7. 
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Ex. 2. Divide 21 x 64 by 56. 

Explanation. — Cancelii^ the common fac- 21^^^\kr 

tor, 7, we have 3 x 64 for a new dividend, ^ — 

and 8 for a new divisor. Then, canceling Sx6^ ^8 

the common f^^ctor, 8, we have 3x8 for a Sx8 ^1 

dividend and 1 for a divisor. The product 2^ 
of 3 X 8, or 24, is the required quotient. 

Non. — ^From this solution and explanation we learn that, 
When eUhsr dwidend or dioitor U eanceledf a 1 beHon^ys in iUplaee, 

Ex. 8. Divide the product of 24, 80, 9, and 12.8, by the 
product of 3.2, 144, and 16. 

Explanation. — The fac- ^ ""** boluwoh. 

tors of the divisor may t{ ^ d \ 

be written at the right ^x00x>xJ:^.0 {UxXM^l^ 

of those of the dividend, 6x3x2=i30 
as shown in the First 

Solution ; or under those "^^ mlution. 

of the dividend, as shown go ^ 

in the Second Solution. ^^xMx0xJ:^.0_. .* ^^ 

When a factor is can- -r* — Jiu~l[i^ 

celed, we draw an ob- * 

lique line across it. jt 

pioBZJSMS. 

1. The dividend is 714, and the divisor 42. What is the quotieiit t 

2. What is the quotient of 21 x 18 divided by 7 ? 
8. How many times iA 11 x 15 contained in 825 ? 

4. Divide 28 x 7.2 by 16. 1£.6. 

6. The factors of a dividend are 8, 25, and .45 ; and of a divisor, 
15, 2, and 1.2. What is the quotient ? IB.5. 

6. How many tons of hay at $10 a ton, must be given in ex- 
change for 16 tops of coal At $5 a ton f 

7. In how many days can 45 men do as much work as 68 m^ 
can do in 85 days? 49. 

8. If a mechanic can earn 988 in 28 days, how much can he earn 
indSdayat '" . 
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9. I rent a store 18 months for $2,400. What is the rent per year ? 

10. If 15 acres of land produce 420 bushels of wheat, how much 
wheat will 35 acres produce, at the same rate ? 

11. A ship's crew of 89 men have provisions enough to last them 
76 days. If the crew is increased to 57 men, how long will the 
provisions last them ? 52 day», 

12. In building a church, 9 bricklayers laid 407,880 bricks in 55 
days. At the same rate, how many bricks can 11 bricklayers lay 
in 60 days? 

18. If a telegram of 2,790 words can be transmitted in 45 min- 
utes, how many words can be telegraphed in 72 minutes ? ^^^^ 
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SECTIOlilll. 

281* The right-hand figure of any even number is 0, 2, 4, 
6, or 8. Hence, 

Peoebbtt L Any number is divisible by 2^ when its rights 
hand figure is 0, 2, Jf, 6, or 8, (See 262.) 

282* The right-hand figure of the product of any even 
number of times 5 is ; thus 2 x 5=10, 6 x 5=30, 14x5= 
90. The right-hand figure of any odd number of times 5 is 
5 ; thus, 3 X 5=15, 7 x 5=35 ; 19 x 5=95. Hence, 

Pbopbbtt n. Any number is divisible by 5, when its right- 
hand figure is or S. 

28S* Any number expressed by more than one figure may 
be sqgjlpated into ^o parts, one of which is a multiple of 
somMWKrer of 10» ^d the other is ones. Thus, 56 = 50 + 6, 
or 5 mes 10* and 6 ones ; 256 = 200 + 56, or 2 times 10« 
and 56 ones ; 3256 = 3000 + 256, or 3 times 10* and 256 
ones ; and so on. Hence, 

Pbopebtt m. Any number is divisible by any power of 2 
or 6, when the number expressed by as many of its right-hand 
figures as equal (he index of the power is divisible 6\) th/e %a!v\\^ 
potoer qf2orS. 

8 
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284* The number 54^678, and the sum of the numbers 5, 
4, 6, 7, and 8 (the digits of 64,678), are divisible by 3. The 
number 12,348, and the sum of the numbers 1, 2, 3, 4, and 
8, are divisible by 9. Hence, 

« 

Pbopebty rV. Any number is divisible by 3 or 9, when the 
sum of its digits is divisible by S or 9. 

285. We can divide 84 by 3, and the result (28) by 7. 
We can also divide 84 by 21, the product «tf 3 times 7. 
Again, we can divide 756 by 4, the Result (189) by 3, and 
this result (63) by 7. We can also divide 756 by all the 
successive divisors, 4, 3, and 7, and by their product, 84. 
Hence, 

Pbopebty V. Any numb^SMiich is divisible by two or more 
factors successively y is also divisible by each of the factors^ and 
by their product 

Note. — ^A number may be divisible by two or more fiictors, and not be 
diyisiblc by their prodnct. Thus, 24 is divisible by 8 and by 12, but not 
by their product, 96. 

286. If we divide any number by one of its prime foe- 
tors, and divide the result by another prime factor, and so 
on, until the quotient is 1, we shall use all the prime factors 
of the number for divisors. Thus, 72 -i- 2 = 36, 36 -J- 2 = 
18, 18 -r- 2 = 9, 9 -r- 3 = 3, 3 -7- 3 = 1. The factors used as 
divisors are 2, 2, 2, 3, 3; and their produot, 72, is divisible 
by the product of any number of these factors. Hence, 

Pbopebty VI. Any number is divisible by the product of any 
two or more of itspnme factors. 

287. The factors of 6 (2 and 3) are contained in 12 
(=2 X 6), 18 (= 3 X 6), 80 (= 5 X 6), 54, 96, or any num- 
ber of times 6. Hence, 

Pbopebty Vll. Any factor of a composite number is cm- 
tained in any number of times that number. 



N 
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288. Since 35 is 5 times 7, and 21 is 3 times 7, 35 + 21, 
or 56, is 5 times 7 + 3 times 7, or 8 times 7 ; and 85 — 21, 
or 14, is 5 times 7 — 3 times 7, or 2 times 7. Hence, 

Pbofebty Vlil, Any fdctor common to two numbers is also 
a factor of their sum, and of their difference, 

NoTB.— -These properties apply more generally to numbers in the deci- 
mal scale ; but to a limited extent to compound numbers also. 
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SECTION .IV. 

289* All even numbers except 2, and all odd numbers end- 
ing in 5 except 5, are compositdflk (See 263, 282.) Hence, 

The right-hand figure of a prime number is 1^ S, 7, or 9. 

290. Since 2 is a factor of 4 and of 6, it is a factor of 2 + 
6 and of 4 + 6, and of 2 or 4 + any number of times 6 ; 
and, since 3 is a factor of 6, it is a factor of 3 + 6, and of 
3 + any number of times 6. (See 287, 288.) 

All the remainders that can be obtained in dividing num- 
bers by 6 are 1, 2, 3, 4, and 5 ; and we have just shown 
that, when the remainder is 2, 3, or 4, the number divided 
is composite. Hence, 

When any prime number is divided by 6, the remainder is 
1 or 5. 

PMOBZEMS. 

1. Which of the numbers 19, 45, 67, 91 are prime numbers? 
3. Of the numbers 103, 126, 181, 217, which are prime numbers ? 

3. Which of the numbers 111, 133, 14.7, 149, 219, 3.42, are com- 
posite numbers ? 

4. Which of the seven numbers 293, 371, 386, 440, 524, 617, and 
713 are prime, and which composite numbers ? 

5. Determine which are prime, and which composite, of the 
numbers 911, 973, 103.3, 10.57, 3373, 3.407, 368.41. 

6. Find all the prime numbers less than 100. 
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SECTION V. 

COMMOJV !DiriSO!RS. 

c^sje: I. 

Prime Factors or Divison. 

291. Ex. 1. What are the prime factors of 1,260? 

Explanation. — Since the right-hand figure of bolutior. 
1,260 is 0, we divide by the prime number 2 ^^^^ l^ 
(see 281); and for the same reason, we divide 6S0 \^2 
the quotient (630) by 2. ' Since the right-hand gj[g i 5 
figure of the second quotient (315) is 5, we next ~. . 

divide by the prime number 5 (see 282). — ^ 

Since the sum of the digj|B of the third quo- zl. l^ 

tient (63) is divisible by^ 3, we divide this 7 

quotient by 3 (see 284) ; and for the same reason, 
we divide the fourth quotient (21) by 3. The last quotaant 
(7) is a prime number. The product of the divisors 2, 2, 
5, 3, 3, and the last quotient, 7, is 1,260 ; and hence they 
must be all the prime factors of that number. (See 57.) 

Ex. 2. What are all the factors or divisors sonmoH. 

of 30? SOy^ 

Explanation. — ^We first find all the prime 15 \^5 

factors of 30 to be 2, 5, and 3, and each of ^ 
these is a divisor of 30 (see 285). Since 2, 3, 

and 5 are prime factors of 30 ; 6, or 2 times 3, 2x 3= 6 

10, or 2 times 5, and 16, or 3 times 6 are also 2x5=10 

divisors of 30 (see 286). Hence, aU the fac- ^x^=^^ 
tors or divisors of 30 are 2, 3, 5, 6, 10, and 15. 

292. !Rule for finding IPrime JF'acton. 

L Divide the number by any prime factor. 

n. Divide the quotient in the same manner ; and 90 on, 
tiU a quotient is obtained that is a prime number. The divisors 
and the last quotient unit be the prime factors required. 
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rBOBJjJBMS. 

t Find the prime factors of 640. jP, 2, 5, S, S, 3. 

2. What are the prime fiictors of 1,650 and 1,755 ? 

3. Separate 1,836 into its prime factors. 2j 2, S, S, 3, 17. 

4. Separate 945 and 8,990 into their prime factors. 

5. What are all the factors or divisors of 84 ? Tliere a/re ten, 

6. What are the prime, and what the component .actors of 164 1 

There a/re 3 prime, amd 2 component /acton, 

CJ^&TH II. 
Common Factors or Divisors. 

2S3* Ex. 1. Find a common divisor of BOLmow. 

15, 25, and 40. ♦ |^=^ ^ ^ 

ExPLANATioK. — ^We Separate the given w^S x2x2x2 
numbers 15, 25, and 40, into their prime 
factors, and find that 5 is a divisor of each nnmber. (See 266.) 

Ex. 2. Find all the common divi- soLimoN. 

sorsof 64 and 72. 6^=2x3x3x3 

Explanation. — We separate the 72=2x2x2x3x3 
nnmbers 54 and 72 into their prime ^ ^=^ 

factors, as in Ex. 1, and we find that s x 3=9 

2, 3, and 3 are common factors, and 2x3x3=18 
are therefore common divisors (see 

266). Since 2, 3, and 3 are common factors, 6 or 2 times 

3, 9 or 3 times 3, and 18 or 2 times 3 times 3 are also com- 
mon ^tors (see 286). Hence, 2, 3, 3, 6, 9, and 18 are ajl 
the common divisors of 54 and 72. 

7. What nnmber is a common divisor of 21 and 36 ? 3, 

8. Find a common divisor of 4.6 and 10.6. 1,5. 

9. What are the prime common factors of 20, 32, 56, and 18 ? 

10. Find all the common divisors of 36, 42, and 90. 

11. How many common divisors have 64, 112, 48, and 144 ? Four. 
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CJ^&JBl III. 

Ghreatest Common Factor or Divisor. 

FIBST METHOD. 

294* Ex. What number is the greatest common diyisor 
of 252, 210, and 168 ? 

Explanation. — We separate the bolutiow. 

numbers 252, 210, and 168 into !^^=!^!^!^f ^^ 
their pnme factors, as m Case II. 168=2x2x2x3x7 
(see 298), and we find, that 2, 3, 2x3x7=12 

and 7 are the only prime factors 

common to all the given numbers. Since 2, 3, and 7 are 
aU the common prime factors of the given numbers, their 
product, 42, is the greaterf' common factor of the given 
numbers, and hence is the greatest common divisor re- 
quired. (See 267.) 

SECOND METHOD. 

295. Ex. What is the greatest common divisor of 21 
and 77? 

Explanation. — Since the common di- 
visor of two numbers can not be greater 
than the less number, we divide 77, the 
greater number, by 21, the less, and ob- 
tain a remainder of 14. If 14 is a divi- 
sor of 21, it is also a divisor of 77, ^ 
which equals 14 + 3 times 21 (see 287). 2 
Dividing 21, the first divisor, by 14, the 
first remainder, we obtain a remainder of 7. 
a divisor of 14, it is a divisor of 21, which equals 7 + 14, 
and of 77, which equals 7 + 5 times 14 (see 287). Divid- 
ing 14, the last divisor, by 7, the last remainder, we find 
that 7 is a divisor of 14. Hence, 7 is a common divisor of 
21 and 77. 

Having proved that 7 is a common divisor of 21 and 77, 
we must now prove that it is their greatest common divisor. 



SOLUTION. 
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Since any nnmber that is a common divisor of 21 and 77, 
mnst be a divisor of 14 (see 288), a number greater than 14 
can not be a common divisor of 21 and 77. Again, anj 
number that is a common divisor of 14 and 21, must be a 
divisor of 7 (see 288). Hence, 7, the greatest common 
divisor of itself and 14, is the greatest common divisor of 
21 and 77. 

PSOJBXJBTJIfS. 

12. What is the greatest common divisor of 56 and 84 ? 28, 

13. What is the greatest common divisor of .102 and .153 ? 51, 

14. Find the greatest common divisor of 96, 1^0, and 168. 

15. What is the length of the longest line that will exactly meas- 
ure two fences, one 96 rods and the other 76 rods long ? 

296. The explanations and solutions given in 294, 295, 
are sufficient to establish the follovnng 

^ule for finding a Greatest Common Divisor • 

L Separate the numbers into their prime factors, 

IL Multiply together all the factors that are commjon. The 
product urUl be the greatest common divisor. Or, 

Divide the greater number by the less, the first divisor by the 
first remainder, the second divisor by the second remainder, 
and so on, until an exact divisor is obtained. This divisor 
vM be the greatest commjon divisor. 

NoTEB.— 1. By the Second Method, if more than two numbers are given, 
we must first find the greatest common divisor of two of them, then of 
their greatest common divisor and another of the numbers, and so on, till 
all the given numbers have been used. The last common divisor obtained 
will be the greatest common divisor of all the given numbers. 

2. Only abstract numbers, or like concrete numbers of the same denom- 
ination, can have a common divisor. 

8. The common divisor of two or more concrete numbers may be either 
an abstract or a concrete number. (See 98, T., II., III.) 
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PBOBZJSM8. 

16. What number is a common diyisor of $25 and $60 ^ B^or $5. 

17. Find a common divisor of 16 A. and 28 sq. rd. 

18. What is the greatest common diyisor of 185 and 225 9 

19. How many common divisors have 1 pk. and 6 qt. ? One. 

20. The sides of my garden are 168 ft., 280 ft., 182 ft., and 252 
ft. What is the greatest length of boards that I can use in fencing 
it,withont cutting any of them ? Hfeet. 

21. If 283.5 yd. Wamsutta, 567 yd. N. Y. Mills, and 445.5 yd, 
Lawrence Mills sheetings are in whole pieces of the greatest pos- 
filble equal length, how many yards are there in each piece 9 ^0.5. 



SECTION VI. 

COMMOJV MUZ TITZBS. 

Common Multiples or Dividends. 

297* Ex. What number is a common multiple or divi- 
dend of 15 and 24 ? 

Explanation. — Since a common multiple bolutiom. 

of 16 and 24 is a number of which both 15 1^ x 2^^360 
and 24 are factors (see 269), and since any 
product must be a multiple of any set of factors which will 
produce it (see 57, 285), we multiply 15 and 24 together. 
The product, 360, is the common multiple required. 

PBOBZBMS, 

1. Find a common multiple of 8, 4, and 6. • 

2. Find a common multiple of 5, 7, 82, and 10. 

8. What number is a common multiple of 4.8, 9, and 5.25 ? 

S26,8j or any integral number of times S26.8, 

4. What number is a common multiple of $15, $2, an^ ^8.50 ? 

5. Find a common multiple of 1 bu. 8 pk., 1 pk. 4 qt., and 5 qt 
1 pt. (= 5.5 qt.) 115 bu, 2 ph. 
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Oi^SSS II. 
Zieast Common Multiples or Dividends. 

298* 24 is a common miQtiple of 4 and 6, because all the 
factors of 4 (2 and 2) and of 6 (2 and 3) are also prime 
factors of 24 (2, 2, 2 and 3). But 2, 2, and 3 are all the 
prime factors required to produce both 4 and 6 ; and a 
nnmber that contains only the prime factors 2, 2, 3, will 
also contain 4 and 6 (see 285). Multiplying these three ^- 
tors tc^ether^ we have 2 x 2 x 3 = 12 ; and since 12 con- 
tains all the prime &ctors of 4 and 6, and no other factors, 
it is their least common multiple. 

Ex. Find the least common multiple of 18, 24, and 30. 

Explanation. — Since the least 
common multiple of 18, 24, and jonmoK. 

30 must contain only the prime i^Z^xtx^xS 

factors of &ese numbers (see S0=2x3xS 

370), we separate each of the 

numbers into its prime factors. Prime Factors required. 

Since 24 has the greatestnum- ^x^x^x^x^x5=^^^ 
ber of prime factors, we next, for 

convenience, write all the factors of 24 (2x2x2x3) in a 
Una Then, comparing the factors of 18 with these factors, 
we find that we have all the^faetors but a 3 ; and we write a 
3 with the prime &>ctors xisqilired. Again, comparing the 
factors of 30 with the prime factors required, we find that 
we have all the factors but a 6 ; and we write a 5 with the 
prime factors required. We now have all the prime factors 
of the given numbers, and no others ; and multiplying them 
together, we obtain 360, their leuit common multiple. 

JPBOBZJBM8. 

6. What is the least common multiple of 8, 12, and 14 ? 168. 

7. What is the least common multiple of $16 and $20 ? 

8. Find the least common multiple of .6 and .8. -^ >S4. 

9. What is the least number of which 75, 225, and 500 m factors ? 

8* 
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299* ^ules for JF^nding Multiples. 

I. For a Common Multiple. 

Multiply the numbers together. The product, or any number 
of times the product, uriU be a common multiple, 

n. For the Least Common Multiple. 

1. Separate the numbers into their prime factors. 

2. Multiply together all the prime factors of that number 
htmng the greatest number of prime factors, and those prime 
factors of the other numbers not found in the factors of the 
number taken. The product unU be the least comTnon mutHple. 

Note. — Only abstract numbers, or like concrete numbers of the same 
denomination, can have a common multiple. See ManoaL 

PROBZ,JEM8. 

10. Find a common multiple of 86, 18, 24, and 12. 

11. Find the least common multiple of the numbers given in 
Problem 10. 

12. Find the least common multiple of 2, 8, 4, 6, 8, 9, 12, 16, 18, 
24, 36, 48, 72. lU. 

18. What number is the least common multiple of 9, 60, 45, 72, 
15, 35, 18, 12 ? 

14. Find the least common multiple of the nine digits. 1^,520. 

15. What is the least common multiple of 2 yd. 1 ft., and 2 ft. 
8 in. ? Srd,2yd.6 in. 

16. What is the smallest sum of money for which a person can 
purchase, either oxen at $85 each, or cows at $85 each ? $595. 

17. A can hoe a row of com in a certain field in 80 minutes, 
B can hoe a row in 20 minutes, and C in 35 minutes. What is the 
least number of rows that each can hoe, in order that all may 
finish together ? 

18. In a factory are three wheels, which revolve once in 25, 80, 
and 50 seconds respectively. What is the least time in which all 
of them will make an exact number of revolutions ? J? min, SO im. 
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SECTION I. 

300* The number (me half may be obtained by diyiding 1 
into 2 equal parts ; one thirds by dividing 1 into 3 equal 
parts ; owe fourthy by diyiding 1 into 4 equal parts ; one 
ffthy by dividing 1 into 5 equal parts ; and so on. 

Again, two thirds may be obtained by dividing 2 into 3 
equal parts, or by dividing 1 into three equal parts and 
taking tvro of those parts. 

Two fourths may be obtained by dividing 2 into 4 equal 
parts ; and three fourths, by divi^ng 3 into 4 equal parts. 

Two fifths, three fifths, and four fifths may be obtained by 
dividing 2, 3, and 4, respectively, into 5 equal parts. 

Halves, thirds, fourths, and fifths are vmtten thus : 

1 half, \, 

1 third, i, 2 thirds, f, 

1 fourth, J, 2 fourths, f , 8 fourths, J, 

1 fifth, i, 2 fifths, f, 3 fifths, I, 4 fifthg, f 

When 1 is divided into 6 equal parts, the parts are sixths ; 
vrhen into 7 equal parts, they are sevenths; v^hen into 8 
equal parts, eighths; and v^hen into 9 equal parts, ninths. 

Sixths, sevenths, eighths, and ninths are vmtten tl^us : 
1 sixth, I, 2 sevenths, f, 1 eighth, |^, 2 ninths, |, 

8 sixths, I, 8 sevenths, f , 8 eighths, *|, 5 ninths, |, 

5 sixths, j ; 6 sevenths, f ; 5 eighths, f ; 6 -iiinths, -}. 

Numbers v^hich express one of the equal parts of an 
integer ; as -J^, ^, 4, j'^, -^\ ; or which express an equal part 
of two or more integers, or two or more equal parts of a 
one ; as, |, §, t^j, //^ ; form a class of numbers called Frao^ 
tions. Hence, 
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301. A JFracHonat ZJhitvA one of the equal parts into 
wHch a thing, or the unit 1, is divided. And 

302. A fraction is a number consisting of one or more 
fractional units. 

A fractional unit may be either abstract or concrete. 
Thus, the fractional unit of f is J, of $f is $J, of J ft. is J ft, 
of f lb. is } lb. 

A fraction is expressed by two numbers, written one 
under the other, with a* horizontal line between them. 

303. The Terms of a fraction are the two numbers used 
to express it Thus, the terms of \ are 6 and 7. 

304. The denominator of a fraction is that term 
which expresses the number of equal parts into which one 
is divided ; it is written below the horizontal line. And 

305* The JVtimerator is that term which expresses the 
number of equal parts indicated by the fraction ; it is writ- 
ten above the line. Thus, in the fraction f , the 5 is the 
denominator, and expresses that a unit or 1 is divided into 
5 equal parts, and 4 is the numerator, and expresses that 4 
of the equal parts (fifths) are indicated by the fraction. 

306* The Reciprocal of a number is the quotient of a 
O'm divided by that number. Thus, the reciprocal of 7 is 4^, 
of $13 is $^, of 25 bu. is ^ bu. 

307* The value of a fraction depends upon the relative 
values of its numerator and denominator. 

I. When the numerator and denominator are equal, the value 
of the fraction is 1 ; because as many fractional units are 
expressed as equal an integral unit or 1. Thus, ^, |f, §|§. 

IL When the numerator is less than the denominator, the 
value of the fraction is less than 1 ; because a less number 
of fractional units is expressed than equal an integral unit 
orl. Thus, I, T^, it, tVjV 

HL When the numerator is greater than the denominator, 
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the vaive <f the frat^ion is more than 1 becaose a greater 
' aumber of fractioiial imits ib expresaed tlian equal an 
integral unit or 1. Thns, j, ^, ^j 'g*,* 
■ 308. K fProper frac- 
tion ifl B fraction whose 
Talae is leas than 1 ; as J, 

3M> An Improper 
iYacHon is a fraction 
whose Tolne equals or ex- 
ceeds 1 ; as|, jg,|, ij, fj. 

310. A Mixed Mtm- 
ber is a niunber expressed 
by an integer and a deci- 
mal, ot an integer uid a 
fraction ; as 3.7, 21.4,9.35; 
3g. Ill, 14|?. 

NoTK. — In reading a mliednnin- 
bcr, and belongs between the In-. ^ 
t^er and tbe fraction or decimal. 

Ml, Simitar Frac- 
tions are fractionB that 
have a common fractional 
nnit ; as :}, ^ ; I, I, |. 

812. D is s im itar 
Fractions are fractions 
that have different frac- 
tional units ; as |, 4 ; ti S' \- 

813> If we moltiply the 
nmneratoT of \ by 2, we obtain §. The fractional unit 
in I and | is the same. If we multiply tbe numerator 
of } by 3, we obtain |, — a number of 3 times as many frac- 
tional units as }, each unit of both fractions being of the 
same value. That is, ^"^=1, ^"'=J, ^"^=1, etc. Hence, 

Mviliplying the numeratormuUiplies the fraction. (See 172.) 
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314« If we diyide the numerator of § by 2, we obtain ^, a 
number of one half as many fractional units as |, each 
unit of both fractions being of the same value. So, also, if 
we divide the numerator of f by 3, we obtain f . That ii^ 

2-J-2 — 1 2-1-2 _1 6-*-3 — 2 ^f^ TTatipa 

Dividing the numerator divides the fraction. (See 273.) 

315. If we multiply the denominator of | by 2, we ob- 
tain I, a fraction of the same number of fractional units as 
J, each unit of the | being one half the value of a unit of 
the |. So, also, if we multiply the denominator of ^ by 2, 
we obtain f That is, ^x2=h 4X2=I> 1x3=7^ ^^' Hence, 

Multiplying the denominator divides thefra/dixm. (See 274.) 

316* If we divide the denominator of | by 2, we obtain 
|, the number of fractional units in the j bqing the same as 
in the |, while the value of each unit is 2 times as great. 
So, also, if we divide the denominator of \ by 3, we obtain 
\. That is, 1+2 = -|, 1^2 = ^, -f^^ 3 = I, etc. Hence, 

Dividing the denominator multiplies (hefraction. (See 275.) 

317* If we multiply both terms of \ by 2, we obtain f . 
The number of fractional units in | is 2 times as many as in 
I, but the value of each unit is only one half as much. In 
other words, the fraction \ is multiplied by 2 by multiply- 
ing its numerator by 2, and the result (f ) is divided by 2 
by multiplying its denominator by 2. That is, ^J|=|, 

1X2 — 2 3X4 — 12 pfr. TTA-nr»A 

?x2 — g> ^7x4 — 3B> ^^^' Jj-ence, 

Multiplying both terms of a fraction by the same number 
does not change its value, (See 276.) 

318* If we divide both terms of | by 2, we obtain |. 
The number of fractional units in | is one half as many as 
in I, but the value of each unit is 2 times as much. In 
other words, the fraction | is divided by 2 by dividing its 
numerator by 2, and the result (|) is multiplied by 2 by 
dividing its denominator by 2. That is, iXl=h lti=i, 
^ta^h ®*^- Hence, 
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Dividing both terms of a fraction by the same number does 
not change its value. (See 277.) 

. 319* The deductions in the last six articles are the 

General l^neiptes of JPVactions. 

L Afrojction is multiplied by multiplying its numerator or 
dividing its denominaior, 

n. A fraction is divided by dividing iis numerator or mul- 
tiplying its denominator. 

m. I%6 value of a fraction is not changed by either mul- 
tiplying or dividing both terms by the same number, see Mamuo. 

320. in integers, decimals, and compound numbers the 
successive orders of units increase and decrease by fixed 
scales. In fractions the scales (that is, the number of frac- 
tional units required to equal an integral unit) vary with 
every change of the denominator. This feature of fractions 
gives rise to the principal difference between computations 
in fractions and integers, decimals, and compound numbers. 
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SECTION II. 

C-a.se I. 
Fractions to Lowest Terms. 

82L A fraction is in its Lowest Terms, when its numera- 
tor and denominator are prime to each other ; as |, |, |, 

When the terms of a fraction are not prime to each 
other, they have some common factor. 

Ex. Eeduce ^| to its lowest terms. 
Explanation. — Since the value of a frac- imt bolution. 
tion is not changed by dividing both terms |^f =/j-= J 
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by the same number (see 319, HE.), we re- 
duce 2! to lower terms, by dividing its bioohd soLxmoH 
terms by the common factor 2, {i^=j%) ; if =i 

and the result, j^^, we reduce to still lower 
terms, by dividing its terms by the common factor 3, 
(y^=|) as shown in the First Solution. Since the terms 3 
and 4 are prime to each other, j must be the lowest terms 
of the fraction || ; and consequently | is the result re- 
quired. Or, we can reduce ^| to its lowest terms at one 
operation, by dividing both terms by their greatest com- 
mon divisor, 6, as shown in the Second Solution, 

1. Reduce the fraction j^ to its lowest terms. |. 

2. Reduce |f and f^ to their lowest terms. j^ A 

8. Reduce ^, rf^^ and -^ to their lowest terms. 

4. In what lower terms can the value of |f be expressed ? 

In four different friieUons, 

6. What are the lowest terms of fj and ff ? 

6. What are the lowest terms of the fractions H, ^■, ^J^, and 

o-a.se II. 
Fractions to Given Denominators. 

832* Ex. Reduce $ to a fraction having 42 for a denom- 
inator. 

Explanation. — Since the value of a fraction solution. 

is not changed by multiplying both terms by 4^ L 7' 
the same number (see 819, m.), we multiply 6 
both terms of f by an integer that will give jx <?__.« 
42 for a new denominator. We find this ui- g- * ^— ifi 
teger by dividing 42, the required denomi- > r— tj 

nator, by 7, the denominator of f . Then, multiplying 
both terms of 4 by 6, the integer thus found, we have |§, 
the fraction required. 
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JPBOBZiJBMS. 

7. Reduce f to sixteenths. ^. 

8. Hednce f to tenths, and to twenty-fifths. 

0. Reduce f to a fraction haying 68 for a denominator. 

10. Reduce \ to 54ths, and ^ to 84ths. j^^ jj^, 

11. Reduce f , {, and ^ to sixtieths. 

12. In -A- <^i'6 ^o^ many twenty-sixths, how many sixty-fifbhSk 
and how many ninety-firsts ? ^^ ^^ ^|, 

C^S£^ XII. 
Dissimilar Fractions to Similar Fractions. 

323* Ex. 1. Bednce | and | to similar fractions. 

Explanation. — ^Fourths can not be boluwon. 

reduced to fifths, nor fifths to fourths. ^JJ=/j^ 

But since 4 times 6=20, we reduce ^ fxi=H 

to twentieths by multiplying its terms gence 4- *=^ ^ 
by 5 ; and since 5 times 4 = 20, we re- 
duce I to twentieths by multiplying its terms by 4. 

Ex. 2. Beduce |, |, and 4 to .similar fractions. 

Explanation. — Since the solutioit. 

product of the denomina- fx5X7=T% 

tors, 3 times 5 times 7, i^x|x7=AV 

= 105, we may reduce fx|x|=//y 

^ese fractions to 105ths. Hence, #, ^, f =^, /,V, ^^ 
This we do by multiplying 

the terms of the first fraction, f , by 5 and 7 ; the terms of 
the second, |, by 3 and 7 ; and the terms of the third, |, by 
3 and 5. That is, we multiply the terms of each fraction 
by the denominators of the other fractions. 

From these examples it will be seen that 

The denominator of the Bim/ilar frcuiions is a common mul- 
tiple of the denominators of aU the given fractions. 

Notes. — ^1. Fractions having like denominators are said to have a Com^ 
men DenomincUor. 

2, Reducing dissimilar to similar fractions is sometimes called red/ucing 
fractions to equivalent fractions having a common denominator. 
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18. Reduce ^ and f to similar fractions. | # 

14. Reduce \ and ^ to similar fractions. 

15. What similar fractions are equal to -||- and -^ ? 

16. What similar fractions are equal to f , f , and | ? 

17. Reduce i and W to similar fractions. ^, ^. 

18. Reduce f , f , f , and f to similar fractions. 

19. Reduce ^, f, f, and ^ to equivalent fractions haying a 
common denominator. ^^^ ^|^^., |||.^, j.^|^. 

20. Reduce |, f , and ]<^ to equivalent fractions having a com- 
mon denominator. 

DiBsimilar Fractions to Least Similar Fractions. 

324* Since, in reducing dissimilar to similar fractions, the 
common denominator must be a common multiple of tiie 
denominators of all the given fractions (see 323), it follows 
that 

The common denominator (f least similar fractions must be 
.Jhe least common mvMiple of the denominators of all the gi}3en 
fractions. "^^ 

325. Ex. Eednce |, |, and | Botmaoir. 

to least similar fractions. ^=^ x ^ 

Explanation. — We first find pZ^^^ 

the least common multiple ofaD. Sx3x2x 2=88 
the given denominators 6, 4, 9, 

to be 36 (see 299). Since 36 is the 36 [6 36 14 36^9 

common denominator of the 6 9 4 
least similar fractions that are 

equal to the given fractions §, ^xS=f^ 

|, and I, we reduce each of ^JJ=^ 

these fractions to 36ths by Case tii=ii 
n. (See 322.) Hence, ^, f, ^=f^, /r, «* 
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Notes.— 1. The fractional units of dissimilar fractions are unlike, bni 
the fr-actional nnit of their equivalent similar fractions is common. (See 
311.) 

3. The fractional nnit of least similar fractions is the greatest fractional 
nnit common to the given dissimilar fractions. Bee HuuuJ. 

rMOBI^JBMS. 

21. Reduce -||- and f to least similar fractions. ±a^ is^ 

22. Reduce ^ and -^ to least similar fractions. ^^ ^. 

23. What are the least similar fractions equal to ^ and | ? 

24. What least similar fractions are equal to f , j^, ^, and \ ? 

25. Reduce i^, \, and f to least similar fractions. 

26. Reduce 4i) \i i^ If, and ^ to least similar fractions. 

Hi ih ih ih H' 

27. What is the frttctional imit of the least similar fractions to ^ 
«fhich I, I, -f^^ and ^ can be reduced ? ^^. 

CASK -V. 
Improper Fractioiui to Integers or Mixed Numbers. 

326* Ex. 1. How many ones in ^if- ? 

Explanation. — Since every 7 sev- ^^ solution. 
enths are 1, 21 sevenths are as many ^ «M>en«^. [7 sevemju. 
I's as the number of times 7 sevenths 3 
are contained in 21 sevenths, which 
is 3 times. 

Ex. 2. Find the value of the improper fraction -'/. 

Explanation. — Since every 6 fifths are bolutioji. 

1, 17 fifths are as many I's as the number ^Jy^- {Sjiftu 
of times 5 fifths £^e contained in 17 fifths. S§^ 
The quotient figure is 3 ; and since the 
remainder is always like the dividend (see 109, "Vlii.), and 
the dividend is fifths, the remainder 2, is 2 fifths or |. 
Writing the | at the right of the quotient figure 3, we have 
3|^ the value required. 

Or, we may regard the numerator and denominator a& 
dividend and divisor, and both concrete numbers (fifths). 
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Then, the quotient figure is 3, and the remainder, 2, is a less 
number to be diyided by a greater, 5 ; and the result is | 
(see 301). Writing the | at the right of the 3, we have 
the abstract number 3|, as before. (See 109, Til.) 

Note.— Any diyldend may be written as the numerator, and the divisor 
as. the denominator of a fraction. 

ritOBZJEMS, 

28. How many apples are ^ apples ? 

29. In ^ miles are how many miles ? 

80. Beduce the improper fraction -3|^ to a mixed number. ^. 
31. Beduce -^ to an integer. 11, 

82. How many yards are ^ yd. ? 

83. Find the integer or mixed number equal to each of the im- 
proper fractions |i^, ^ da., ^, ^ ft., ^ffi cu. yd., Aiy^ lb. 

34. 29 quarter-dollars are how many dollars ? 

35. Reduce ^, ^, ^, ^, and JJ^ to integers or mixed num. 
bers. 6^, 7f , 9, 5^ 266. 

CA.SB3 "VI, 
Integers or Mixed Numbers to Improper Fractioiis. 



327* Ex. 1. Beduce the integer 8 to 
fifths. 



SOLUTION. 
8 



FUXL soLunov. 
7 sevenihe. 

J 

^ s&v&aths. 
S sevenths. 



Hence, <? = y. 

COMMON SOLUnOlC 

7 



28+3=31 



Explanation. — Since 1 is 5 fifths, 8 
are 8 times 5 fifths, or 40 fifths. 

Ex. 2. Beduce the mixed 
number 4| to an improper 
fraction. 

Explanation. — Since 1 is 7 
sevenths, 4 are 4 times 7 sev- 
enths, or 28 sevenths ; and 28 
sevenths + 3 sevenths are 31 
sevenths. 

The reduction of 4f to sevenths is similar to the redac- 
tion of a compound number of two denominations to the 



31 eeventhe. 



Hence, -4f =V' 
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lower denominatioiL Thxis, the 4 ones corresponds to the 
higher denomination, and the 3 sevenths to the lower. , In 
the second or Common Solution we reduce the 4 ones to 
seyenths and add the given 3 sevenths, in the same manner 
as we would reduce 4 wk. 3 da. to days. (See 233.) 

86. Reduce 12 to sevenths, and 18 to ninths. ^^ ij7, 

87. In 5f are how many eighths ? ^yi. 
38. Reduce 19f to an improper fraction. 

89. Reduce 5^ and 48^ to improper fractions. ^, ^i^* 

40. What improper fractions are equal to 15^^^ and Vt\ ? 

41. Change 14f|, 12^, and 11{^ to improper firtctions. 

42. In 865J- days there are how many fourths of a day ? ^A^da, 

328. Brief directions for performing the processes in the 
preceding six Cases form the 

^ules for deductions of Fractions. 
L A fraction to its lowest terms. 
Ccmcd all thefacfxyrs common to both terms. 

n. Fractions to given denominators. 

Divide the given denominator by the denominator of the 
fraction, and mMUiply both terms of th^ fraction by the quotient. 

IH. Dissimilar to similar fractions. 

Multiply both terms of each fraction by the denominators of 
dU the other fractions, 

lY. Dissimilar to least similar fractions. 

1. For the least common denominator, find the least common 
mvUiple of aUthe derwmirwJtors. 

2. For each new numerator, divide the least common multi- 
ple by the denominator of each fraction, and multiply the numc" 
^akir by the quotient 

V. An improper fraction to an integer or a mixed number 
Divide the numercAor by the denominator. 
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VL An integer or a mixed number to an improper fraction. 

1. Multiply the integer by the denominator, and if there he a 
numerator, add it to the product. 

2. Write this result and the given denominator for the terms 
of the required fraction, 

PROBJLBMS. 

48. To what lower terms can -f^ be reduced ? ^||l, Ji^^ ^^^ ^. 

44. How many one hundred fifty-thirds are equal to eleven seven- 
teenths ? jf^^^ 

45. Reduce ^, t^, and ^ to equivalent fractions having a com- 
mon denominator. 

46. What similar fractions are equal to \^ -J-j and -^ ? 

47. Reduce ^, ^^ -^^ and -^ to least similar fractions. 

48. Reduce ^, ij^, J^, ^^, and J^ to integers or mixed 
numbers. 

49. Reduce 59 to a fraction having 59 for a denominator. Re- 
duce it to 9ths. ^^, ^. 

50. What least similar fractions are equal to ^, f, -^^ ^, and )^? 

51. What is the greatest common fractional unit of ^, {f , -f^^ 

53. Find the lowest terms of -^^j fjj^, and yjf^. 

53. Change -^ to ninety-fifths, to one hundred seventy-firsts, and 
to two hundred ninths. ^, -f^, Jify, 

54. Reduce the fractions f|^, f , -^^ f , and ^ to eighty-fourths. 

55. What are the lowest terms of ^ftft^, ^\, xfttfr* M^d -f^ff^ ? 

56. What similar fractions are equal to J^ and ^ ? 

57. Reduce J, #, ^J^, and -f^ to similar fractions. 

58. Reduce f , \, f , f , f , |, and f to fractions having a common 
fractional unit. 

59. What least similar fractions are equal to -^, j-, ^, and ^ f 

60. Reduce lOOOy,;!^ and 99^ to improper fractions. 

61. What improper fractions are equal to 67^ and 128f ? 

62. Reduce ^, ^, A, and |^ to least similar fractions. 

Their greatest eomm/m firacUorud unit is ^Thr 
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SECTION III. 

;A1>1>ITI0JV AJVD S ITS T!RA.C TIOJV'. 

m 

329* Since .only li^e orders of nnits can be added one to 
another (see 39, XL), or subtracted one from another (scp 
£t, n.)) and dissimilar fractions are of unlike orders of 
nnits, it follows that they must be reduced to similar frac^ 
tions, (that is, to the same fractional unit), before they can 
be added or subtracted. 

CA.SB3 I. 
All the Given Kmnbeni Fractions. 
330. Ex. 1. What is the sum of |, |, and J ? 

EXPLAI^ATION. — ^The giv- fibst soLunoK. 

en fractions being dissimi- J+l + ^=#f + ^^+^=f#=-^^| 
lar, we first reduce them 

to the similar fractions i+f-^t=*^'^M'^^^=^H^m 
Jii5,andJ8. Since the 

parts of these similar fractions are all of the same kind or 
denomination (sixtieths)^ and since the numerators express 
the numbers of the parts, we add the similar fractions by 
adding their numerators, 45 + 24 + 10 = 79 ; and since the 
fractional unit of the parts is ^^q, we write the denominator, 
60, under the 79, making g§. Then, reducing the JJ to a 
mixed number, we have l^J, the result required. 

Ex. 2. Subtract | from |. 

Explanation. — ^The given fractions '^^t soltthon. 

being dissimilar, we first reduce them i'^i—ii^i^—ii 
to the similar fractions |l and |4. 

4 4 0* BVOOND soLxmoir. 

Since all the parts of these similar f— #=^^^^=4^ 
fractions are of the same kind or de- 
nommaiion (fortieths), we subtract 24 fortieths from 35 
fortieths, and the difference, | J, is the result required. 
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In reducing dissimilar to similar fractions, the common 
denominator need be written but once, and the several 
numerators may be written above it, connected by the ap- 
propriate signs, as shown in the Second Solution of each 
of the two preceding examples. 

From these examples we learn that 

I. The numerators of similar fractions only can be added oi 
subtracted; and 

n. The common denominator is vyritten under the sum of 
difference. 

1. What is the sum of ^ and f ? ^; 

2. What is the sum ot ^ and | ? ^. 

3. What is the difference between -J and f ? ^. 

4. From ^^ subtract f . ff, 

5. William gathered ^ bu. of butternuts one day, and ^ bu. tiie 
next. How many did he gather in the two days ? 

6. From | yd. of velvet a lady used J yd. How much velvet 
had she left ? 

7. A Michigan farmer made Jf T. of maple sugar, and sold^ T. 
How much sugar did he keep ? H ^' 

8. The tide rose | ft. one hour, f| ffc. the next hour, and f ft. the 
third hour. How much did it rise in the three hours ? ^^fl, 

OA.SK 11. 
Any of the Given Numbers Mixed Ktimbers. 

831. Ex. 1. What is the snm of 5|, 4, 6^, and 11 ? 

Explanation. — ^We write the given nnmbers 
in columns, integers under integers, and frac- kV^I^^^sr 
tions under fractions. Eeducing the frac- f ~ || 
tional parts to similar fractions, we have 5| ^4 ._ qsi 
= Hp 1 = U> and 6^ = m. Adding the 11 =11 
fractions, we have || or 1|J. We write the j^gai 

H in the result, and add the 1 with the given 
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integers. 23, the sum of all the integers, written before 
the 1^, gives 23|^, the required sum. 

Ex. 2. From 7^ subtract '^f . 

Explanation. — ^We write the subtrahend un- BonmoK. 
der the minuend, and reduce the fractional 7i = 7/g 
parts to similar fractions. Since |g can not be ^^ = ^^ 
subtracted from ^% and since Hie difference Sffj^ 

will not be affected by adding the same number 
to both minuend and subtrahend (see 52, UL), we add |S 
(= 1) to the /j of the minuend, and 1 (= ||) to the 3 of 
the subtrahend. We then subtract |g from || (=^|^), 
and 4 from 7, writing the results, || and 3, as tiie fractional 
and integral parts of the remaindcor. The result, 3||, is the 
remainder required. Bee Mannai. 

When any of the given numbers are mixed numbers, we 
n»y 

Regard the frcuiions as louoer, and the integers as higher 
denominoHonSy and add and subtract as in compound numbers. 

PItOBJLJBMS. 

0. What is the sum of 4{ and 8J? 8^^, 

10. From 6^ subtract 2|. 4^, 

11. A lady bought 15J yd. of delaine, llf yd. of calico, and 
4| yd. of meiino. How many yards of dress goods did she buy ? 

12. 1 bought 18| cd. of wood, and at the end of a year, had 
^ cd. left. How much had I used ? 11^ cd. 

18. A mechanic spent $9^ from his week's wages, and had $Bf 
left What was the amount of his wages ? 

14. A merchant sold a pair of fur gloves for $3^^, upon which 
his profit was $ff . What was the first cost of the gloves ? 

15. My farm consists of five fields that contain Irespectively 
12^ A, 15| A., 18A ^-y ^^A -^> ^^ ^H ^ How many acres 
in my farm ? ^7:fy^. 

9 
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332« Upon the principles in 330$ 331 9 is based the 
^ute for A.ddition and Subtraction of F*r actions. 

L Beduce dissimilar to similar fractions. 

i For Addition. Add the num£rators. 
H- < For Subtraction. Subtract the numerator of the 

V subtrahend from the numerator of the minuend. 
ITT. Under the result vxrite the common denominator. 

Notes. — ^1. If the given fractions are reduced to least similar fractions, 
the numerators to be added or subtracted will be the smallest numbers 
possible. 

2. In all final results reduce fractions to lowest terms, and improper firao- 
tions to integers or mixed numbers. 

ritOJ^JLJSMS. 

16. What is the sum of f and i ? |j, 

17. From f subtract ^. ^J. 

18. George paid $| for a pair of skates, and $)4 for straps. 
What was the whole cost ? 

19. From 7^*^ subtract ^. ^, 

20. The parts are 4f , 5J, 3|, 4^, and 14f What is their sum t 

21. Mary had ^, but she spent $f for a ribbon. How much 
money has she left ? iJ^tV* 

22. What is the sum of |, f , and # ? 

23. From | subtract fj. §.f, 

24. A lady purchased a shawl for $8f , and gave the merchant a 
lO-doUar bill. How much change should she receive ? 

25. If a family bum f T. of coal in Dec, | T. in Jan., and |f T. 
in Feb., how much do they bum in the three months ? 

26. How much greater is ^ than ^ ? ^. 

27. A merchant sold a lace collar for $^, that had cost him $}|, 
How much was his profit ? ^|^. 

28. A contractor having a contract to build 23f2^ mi. of rafl 
road, has completed 14^^ mi. How much has he yet to build ? 

29. From 82^ subtract ^. Sljf^. 
80. Add ||» h A» tV» M^d A. Sum, 2fy. 
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81. A stone-mason in building a wall, nsed f cd. of 8tx>ne one 
day, -^ cd. the second day, ^ cd. the third day, and ^ cd. the 
fourth day. How much stone did he use in the four days ? 

82. A founder used 44 T. of iron in making f T. of castings. 
How much was the waste ? -It "^^ 

88. If the less of two numbers is 7-)^, and the greater is 27^, 
what is the differeiice ? ^^ih 

84. Fmd the sum of 391f 19^, 4^^, 57^, and A- 47'<^^|. 

85. ^ is how much greater than ^ ? 

86. What is the distance rcund a farm \ mi long and ^ mi. 
wide ? 2^% mi. 

87. What is the sum of |f and f| ? What is their difference ? 

^S^> -^tVV / differmce^ /j. 

88. The minuend is 11-^, and the subtrahend 5^. What is the 
remainder ? 

8^ A cake of ice 1 Jf ft. thick floats with ^ ft. of its thickness 
above the water. What thickness of the ice is under water ? 

40. A farmer sold l^ T. of his hay crop, put llf T. into his 
bam, and stacked 9^ T. How much hay did he raise ? ^^^ T. 
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SECTION IV. 
Mirz Ti^zicA Tioj\r. 

CA.SB3 I. 

One Factor a Fraction. 

S33. Ex. 1. Multiply /^y by 6. 

Explanation. — ^In the First Solu- fibst soLunoir. 

tion we have multiplied 8, the numer- ^^ ^ = r^ = ^f f = ^1 
ator of the fraction, by 5, and in the 

' J ' SEOOITD SOLUTION. 

Second Solution we have divided s —.8-~^2 

15, the denominator, by 5 (see 319, 1.) 

The results in the two solutions are the same. 
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riEST BOLunoir. 



BBOOND BOLXTTXON. 

Or 



Ex. 2. Multiply 7 by y^, or find t\ of 7. 

Explanation. — To multiply a num- 
ber by 5 is to find 5 times the num- 
ber ; to multiply it by 1 is to find 1 
time the number ; to multiply it by 
Jj is to find i*:| of it ; and to multi- 
ply it by /$ is to find 5 times y\ or 
j\ of it. In the First Solution we 
divide 7 by 14, and obtain j\, which 
is yV of 7 ; and we then multiply 
this result by 5, and obtain f f , or 2^, which is y\ of 7. 

Since 7 x y®^ = y\ x 7 (see 80, V.), in the Second Solution 
we multiply 7 and y\ together, in the manner explained in 
Ex. 1. 

1. Multiply A by 8, or find 8 times ^. ;g^. 

2. How much is 18 times \ ? 

8. At $1 a yard, how much will 7 yards of alpaca cost ? ^^|. 

4. Multiply 18 by A, or find ^ of 18, ij9f 

5. How much is ^ of 14 miles ? 

6. What is the product of 19 and ^ ? Of 31 and f4 ? Of ,V 
and 84 ? Ui\, 19}^, 10 j^. 

7. How much will 12 gal. of kerosene cost, at $}# per gal. ? 

8. A farmer bought f bu. of grass seed (^ $6. How much did 
it cost him ? SS^. 

OA.SE II, 
Both Factors Fractiomi. 

334. Ex. 1. Multiply | by |, or find J of |. 

Explanation. — | of any number is 3 times 
as much as | of it, and \ of it is found by 
dividing it by 4. In the First Solution we 
multiply the denominator of | by 4 to find \ 
of I (see 819, IL). We then multiply the 
numerator of the result, ^^y by 3, to find 3 
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times I, or |, of |. This result, ^|,= f, the ™»'> wnmoH. 
result reqiured. fxf=# 

In the First Solution we multiply the 
denominators 6 and 4 together for the denominator, 24, of 
the product ; and the numerators 5 and 3 together for the 
numerator, 15^ of the product. The Second Solution shows 
the work in the usual form. 

Since the given numerators are &ctors of the numerator 
of the product, and the given denominators are factors of 
its denominator, we may cancel like factors from the nume- 
rators and denominators of the- given fractions (see 328, 1.)- 
The product will then be in its lowest terms, as shown in 
the Third Solution. 

Ex. 2. Multiply 5f by 3|. soLcmoN. 

Explanation.— We first re- 5f x 3}^=^^ x V=^^=^i|| 
duce the mixed numbers to 
improper fractions, and then multiply as in Ex. 1. 

Ex. 3. What is the product of | x 4^ x 8 ? 

Explanation. — We reduce 
the mixed number 4^ to an bolutxoh. 

improper fraction, the integer fx^x 8=j^x ^x f =^4 
8 to the f orin of a fraction by 
writing 1 for its denominator, and then multiply as in Ex. 1. 

Notes.— 1. The word ^between fractions signifies multiplication. Thus, 
^of A=fXi%orAX?; f of ll=|Xll orllXf. 

3. When a fraction is connected to any other number by ofy the expres- 
Bion is commonly called a Oompotmd Fraction / as } of 4^ of ]^, ^ of 12|) 
J off of 18. 

9. Multiply i by A, and | by if. ^, ^f , 

10. How much is ^ of ^ of a mile? fj mi. 

11. Multiply 7f by 4f . 34.f. 

12. Multiply i^hjQ^,-^ by a^-, and 18^ by 9. 

13. The factors are ^ and rf^. What is the product ? 

14. What is the product of f of | of ^J ? f. 
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335. From 333 and 334 we deduce the - 

^ule for Multiplication of Infractions. 

L Bedvoe mixed numbers to improper fractions, and integers 
to the form of fractions. 

n. Multiply aU the numerators together for the numerator, 
and aU the denominators for the denominator, of the product. 

15. A fruit dealer put up 30 baskets of peaches, puttmg |- of a 
bushel in each basket. How many peaches did he pat in all the 
baskets? IS^lm. 

16. If a man earns $78 in a month, how much will he earn in f 
of a month ? $58^. 

17. A man who owned f of a vessel, sold f of his share. "What 
part of the vessel did he sell ? ^. 

18. How much will j^ of a yard of linen cost, at $j^ a yard ? 

19. Multiply Hi by f p|^. 

20. How much is 8 times ^ I 73^. 

21. John's kite string is 118 yards long, and Frank's is |^ as long. 
What is the length of Frank's kite string ? 

23. What is the product of 43 multiplied by ^ ? 16^^. 

23. How many days' work can 54 men do in f of a day ? 

24. What is the product of f x f x f ; or what is the cube of f ? 

25. How much will 4f bu. of sweet potatoes cost, at $1 J a bushel ? 

26. How many square rods are there in a lot 15f rd. long and 
\^ rd. wide ? 198 f, 

27. WTiat will be the cost of fj A. of land, at $156 an acre ? 

28. What is the product of ^J^ of f of ^ ? ^. 

29. If it takes 1^ bu. of wheat to seed 1 acre, how many bushels 
will it take to seed 17J acres ? S3^, 

80. If in talking, a man speaks 75 words in a minute, how many 
words will he utter in -f}^ of a minute ? 

81. Raise ^ to the fourth power, f to the sixth power, -f to the 
fifth power, and square ff . 



DIVISION. 



199 



82. } of I (if f of a lesm of paper is what part of a ream ? 

33. A railroad train ran at the rate of 22 miles an hour, for 5^ 
hours. Ho^ £eu* did it ixm ? 116 f mu 

34. If it takes a man f of a day to mow an acre of grass, how 
long will it take him to mow ^ of an acre ? 

35. Cube 6J, and square 16f . ^U/t, ^77}. 
86. What is the product of f off of J multiplied byf of |of |? 
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SECTION V. 
i>irjsiojv. 

m 

CA.SH: I. 

The Divisor an Integer. 

336. Ex. DiYide f by 3. 

Explanation. — ^In the First Solution 
we divide the niunerator, 6, of the diyi- 
dend by the diyisor, 3 (see 319, IL); and 
in the Second Solution we multiply the 
denominator, 7, of the dividend by the 
divisor. The result in each solution is 
f, the required quotient. Since to di- 
vide a number by 3 is to find | of it 
(see 334), in the Third Solution we find | of f as in mul- 
tiplication of fractions (see 335), and the result is f, the 
same as before. 

1. Divide i by 6, and ii by 12. J^, ^V- 

2. What is the quotient of 15 divided by ^ (=^) ? 

3. If a family consume 5 bar. of flour in a year, in what time 
will they consume 1 bar. ? 

4. A dealer in real estate sold fj of an acre of land in 6 equal 
building lots. How much land did each lot contain ? ^ -^^ 

6. If a carpenter can build 13J- rd. of picket fence in 3 days, 
how many rods can he build in 1 day ? 4f * 



8K00ND SOLUnOK. 



THIRD SOLUTION. 
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FRACTIONS. 



JIBST SOLUnOH. 

7 
63 



9 



n 



BEOOKD BOLUnOK. 

7x9=63, and fxd=8 

63^,8=^=7i 

Hence, 7-r-f =7f. 



0-A.SE1 II. 
The Divisor a Fraotion. 

FIRST METHOD. 

337* Ex. 1. How many times is % contained in 7 ? 

Explanation. — Since the quo- 
tient is not changed by multiply- 
ing both dividend and divisor by 
the same number (see 276), we 
multiply them both by 9, and thus 
obtain 63 for a new dividend and 
8 for a new divisor. Then, 63 -r- 
8 =^ ^g^ = 7|, the required quo- 
tient. In the First Solution the 
numbers are written as in divis- 
ion of integers and decimals ; but the common manner of 
writing the numbers is shown in the Second Solution. 

Ex. 2. Divide g by |. 

Explanation. — We first multiply 
both dividend and divisor by 4, the 
denominator of the divisor, and then 
divide the new dividend, ^5^, by the 
new divisor, 3, as in Case L Hence, 

To divide by a fraction consists of 
tvx) operations, — a multiplication by the 
denominator, and a division by the nu- 
merator, 

SEOOND METHOD. 

S38. We have seen (97, (i) and (i) ) that when the divi- 
sor is a concrete number, the dividend must also be a 
concrete number. We have also seen (308) that the 
denominator of a fraction gives denomination or name 
to the fractional units. We may therefore regard any 
numerator as one or more concrete units. Hence, 

When the divisor is a fraction, the dividend and divisor 
shouM be reduced to similar fractions, before dividing. 



TIBBT BOLUnOK- 
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3S9. Ex. What is the quotient of | diyided by | ? 

Explanation. — In the First 
Solution we reduce both divi- "mt sonmoN. 

dend and divisor to similar frao- J-^f =li-^H=f ^=-^/r 
tions (twenty-fourths), and then 
divide 21 twenty-fourths by 16 Bmoom solution. 

twenty-fourths, in the same man- J-j-f =f x §=f^=l/^ 
ner as we divide 21 by 16. The 
result, ly^0, is the quotient required. 

If we change the places of the terms of the divisor, and 
multiply the dividend, |, by |, the fraction thus formed, we 
shall multiply the same numbers together as in the First 
Solution. This is shown in the Second Solution. That is, 

To divide by a fraction^is the same as to change the places of 
Que terms of the divisor y and mvMply the dividend by the frac- 
tion thtis formed. 

NoTB 1. — ^When the places of the terms of a fraction are changed, as if it 
the fraction is said to be inverted, 

6. Divide 6 by f 10 f 

7. What is the quotient of | divided by f ? iff. 

8. How many times is ^^ contained in 2i^ ? (2^=ff , and 2i^=f .) 

9. At $^ per cwt., how many hundred -weight of feed can be 
bought for $12 ? 

10. How many quarts of chestnuts can be bought for $f , at i^ 
per quart ? 

11. If a man can plow |- A. of fallow in a day, how long will it 
take him to plow 5||> A. ? 

12. What is the quotient of 1 divided by f ; or, what is the 
reciprocal of the fraction f ? ^, 

Notes.— 2. From this problem we see that the reciprooal qf a fraction is 
1 diylded by the fhiction ; or, it is the fraction inverted. 

8. Division of firactlons is sometimes expressed, by writing the dividend 

i 5 6 }of2 
above, and the divisor below a horizontal line. Thus, -^ -jr* ST> qTTqI.' 

Such ezpresssions are often called Oomplex FraeUont. 

9* 
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340* The processes developed in 337) 338, 339, are all in- 
cluded in the following 

^ute for Division of Inactions, 

I. BediLce mixed numbers to improper fractions, and integers 
to the form (f fractions. 

n. Multiply the dividend by the reciprocal of the divisor, 

JPItOBIiJBMS, 

18. Divide ff by 10, and ff by 16. /^, /^. 

14. How many yards of gingham ^ $^, can be bought for $4 ? 

15. What is the quotient of 36 divided by f| ? SO. 

16. If 12 tea-spoons weigh n^ of a pound, how much does each 
spoon weigh ? 

17. Divide | by H, and ^ by A- ih 12. 

18. At %^ a pound, how much tea can be bouglit for $f^ % ^Ib. 

19. Divide 18f by 25, and 16JJ by 9. ^^, ifj. 

20. A locomotive ran 22}^ miles in 35 minutes. What was the 
rate per minute ? ^^^ mi, 

21. Divide 7| by f and 1^ by f 

22. What is the cost of a pair of skates, if ^ of their cost is %^ ? 

23. How many times is 17 contained in'234J ? , 13 f. 

24. ^ and ^ equal what numbers ? 10^ 16. 

25. If 3*^ bu. of salt can be made from 48 gal. of salt water, how 
much salt can be made from 1 gal. ? 

26. What is the quotient of f divided by 3| ? f 

27. If ^ bu. of mortar cover 1 sq. yd. of wall, how many square 
yards will 6J^ bu. cover ? 63. 

28. Divide llf by 8f, and 16J by 6^. 

29. If 12J lb. of rice cost $1 A. how much wiU 1 ,1b. cost ? $^. 

30. How many gallons of oysters, at $lf a^Uon, can be bought 
for$llA? 

31. If U oz. of gold be obtained from 18 cwt. of gold quarts, 
what is tiie yield from 1 cwt. ? A ^ 



\ 
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82. A lawyer's clerk wDote 36 pages in 6| honrs. How mnch 
did he write in 1 hour ? 5§ pages, 

33. I bought 14f qt. of yinegar for $f|. What was the price 
per quart ? 

84. At $5|- a bushel, how much clover seed can be bought for $| ? 

35. If 8| qt. of strawberries can be bought for (f{^, what is the 
price per quart ? ^jhf 

36. If 1 rod of fence require 74J ft. of boards, how many rods 
will require 1811^ ft. ? 

^'^- ^o?8f ^ ^^** '''^^'' ' ^• 

88. A plank 18f ft. long and \ ft. thick, contains 2)^ cu. ft. What 
is its width ? j^ft. 



-♦♦- 



SECTION VI. 
§iBviByr T^oszBMs ij\r jF'^^criojvs. 

1. If a ship sails 1 mi. in -^ h., how far will she sail in 14 h. ? 

2. Add 3f , A, 17J, and 6f . 28 j^^. 

3. $900 is -^ of what I paid for my house and lot. How much 
did they cost me ? $3^375. 

4. What is the difference between | and f ? 

6. A miller paid $2,156^ for l,540i^ bu. of wheat What was 
the price per bushel ? $1^. 

' 6. A regiment, when it was mustered out of service, consisted of 
305 men, which was ^^ of the original number. How many men 
belonged to the regiment at first ? 1^037, 

7. AddA,A, andf 

8. A man having a lot containing }f A. of land, sold from it 
^ A. to one man, and ^ A. to another. How much land had he 
left ?* 2%^ A. 

9. How long must I rent a house at $22}- a month, to cancel a 
debt of $423 ? 18 j^ mo. 

10. If J rm. of letter paper cost $f , what is the pric^ "^^t x^assi.\ 
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11. A jeweler melted together f oz. of gold, f oz. of silver, and 
J oz. of copper. How much did the mixture weigh ? 

12. From 11^4: subtract 10^. x^ J. 

13. ^ of I of ^ of 16f = what number ? 5^^. 

14. A man bought a cow, paying $20}- down, which was -^ of 
the cost. How much did the cow cost ? $22^. 

15. What is the sum of 3J^, f , 2A,and If ? 9f. 

16. Divide ^oi^ by | of ^. /y. 

17. A farmer has -J^ mi. of rail fence on ' his farm, fj niL of 
stone fence, ^ mi. of board fence, and f mi. of picket fence. How 
many miles of fence has he on his farm ? 

18. The greater of two fractions is f and the less is fj^. What is 
the difference ? 

19. At $1J^ a hundred-weight, how much will it cost to trans- 
port 15 hundred-weight from Buffalo to Boston ? 

20. The minuend is 1^, and the subtrahend is ^, What is the 
reminder ? i^hf 

21. I sold a quantity of wool for t58df , which was lf|- times its 
cost. How much did it cost me ? $296^, 

22. How much is ^ of ^ oi\\ oi^x ^% ^|f. 

28. Bell-metal is composed of f copper and ^ tin. How much 
of each of these metals is there in a church bell that weighs 
iWrT.? Copper, ^^ T. ; Tin, ^^ T, 

24. Multiply 3V by A; Jfby H; ^byH; andf^by+H. 

25. How much will 19^ bu. of apples cost, at the rate of $4^ 
for llf bu. ? $7f, 

26. How much will 85 men earn in 19^ days, at $1^ a day ? 

27. How many loads of sand at ^ a load, will pay for 290| 
yards of plastering at 1)^ a yard ? QS. 

28. How many yards of cloth | yd. wide, will line 28J yd., IJ yd. 
wide ? SSi, 

29. A seamstress bought a sewing-machine for $56.50, paying 
$25 down. How much must she save from her earnings eaoh 
month, to pay for it in 6 months ? 




SECTIOIT I. 



SJVr CZASSBS OF JVUMSSSS. 

Sill Addition, Bnbtraction, moltiplicatioii, and diTiraon 
are often called the FuTidmnental Rules of ArUhmetic. 

342i Additioa is pnttdng together, and sabtractioii is 
takii^ away, or taking apart ; multiplication is repeated 
addition, and diTision repeated Bobtraction of the same 
nnmber. Hence, addition and mtiltiplication are the 
reverse of sabtraction and division. 

343. Converse Operaltons exe^oBa arithmetical pro- 
ceBses which are the reverse of each other. 

c^ss: I. 

Convene Operation* in tbe Fundamental Snlea. 

311. Thesnmof thepsrtoT8and48isl21;73+lS=121- 

This BOm minos either part -j i^xZisZjs \ ^l^*!* ^^ 

other part Hence, 

AddHion and eubtradion are converse operidiona. 

315. The product of the factors 57 and 26 is 1482 ; 57 x 
26=1482. 

This product divided by eiiiier factor | ^^gl^eZsj \ ^l^^^ 
tbe other bctor. Hence, 
MutUpHcation and dimsion are converse operations. 

316. From 311, 315, we learn that 

L EUher part is the difference belvieen the sum and the other 
pan. 
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n. Uie minuend is the sum of the subtrahend and re- 
mainder. 

m. Either factor is the quotient of the product divided by the 
other faxitor, 

rV. The dividend is the product of the divisor and quotienL 

Note 1. — Addition may be proved by subtraction, and subtraction by ad- 
dition. So also multiplication may be proved by division, and division by 
multiplication. 

JPBOBZJEMS. 

1. The sum of two parts is 219.5, and one of them is 96.875. 
What is the other ? 122,625. 

2. The subtrahend is 27f , and the remainder 16^. What is the 

minuend ? iiH* 

8. What number must I add to 4 rd. 7 ft., that the sum may be 
Imi.? 

4. The sum of three parts is 298, and two of the parts are 47.5 
and 5.95. What is the other part ? 

Note 2. — Any one of the parts is the difference between the sum and the 
Bum of the other parts. 2J^55. 

5. The sum of three parts is 4Bf , and two of them are 17|^ and f . 
WTiat is the other part ? 

6. The divisor is .25, and the quotient .844. What is the divi- 
dend? 

7. The product of three numbers is 3402, and two of them are 
9 and 27. What is the other number ? 

NoTB 8. — ^Any fsuitor is the quotient of the product divided by the pro- 
duct of the other factors. 

8. The product of three factors is 19}^, and two of them are 1| 
and 2f . What is the other ? g^, 

^. The sum of two numbers is 1,765, an<fl|)eir difference is 285. 
What is the greater number ? V^. 

None 4. — The sum of two numbers plus their difference equals two timco 
the greater number. See liannaL 1000, 

10. The sum of two numbers jp 71f{^, and their difference is 16^ 
What are the numbers ? ^ X 44H»^h 
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C^SS3 II. 

MtQtiplication and Diviaion by Factors of Composite 

Numbers. 

347* Ex. 1. Mtdtiply 67 by 48. bolutiok. 

Explanation.— Since 48 = 6 times 8, 48 ^=^ ^ ^ 

times 67 = 6 times 8 times 67, which is ^ 

3216. 

Ex. 2. Divide 3216 by 48. ^f 



S216 



Explanation. — Since 48 is 6 times 8, ^^ 
of any nnmber is J of | of tiie number. We 
find ^ of I of 3216 by dividing first by 8 soLimoir. 
and then by 6. Hence, S216 {8 



^ute for Multiplying or Dividing by 
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a Composite Mimber. 67 

Multiply or divide succesdvdy by any set of factors of the 
number. 

JPMOBZJEMS. 

11. Multiply 293 by 24. 

12. How many square rods are there in a field 41.25 rd. long and 
85 rd. wide ? 1U3.75, 

18. How much will 4.5 bu. of wheat cost, at tl.93f a bushel ? 
(45=9x.5.) $8.71875, 

14. Divide 2124 by 72. 

15. A peat company sold 54 tons of peat for (202.50. What 
was the price per ton ? ' $8.75, 

16. A farmer sowed 38 bu. 2 pk. of barley on 28 A. of land. 
How much did he sow to the acre ? Ibu. 1 pJs. 4 qt, 

17. A man cleared 13f A. of woodland, cutting 49 cords of wood 
to the acre. How many cords did he cut ? 

18. If 6.4 tons of porcelain clay cost $112, what is the cost of .81 
of a ton ? <1417^. 



CONVEBBE OPEBATION 



CA.8E III. 

Multlplicatioii and DiTlaloa by Aliqnot Farts. 

34S> An Aliquot "Part of a nomber ia aay one ot its 
exact divisors. Thus, 5 is ;^ of 10, 1 in. are j ft, 6 h. are j 
da., etc. 

The aliquot parts of any nnmber may be fonnd by divid- 
ing that ntunber snccessively by 2, 3, 4, 6, 6, etc. 

3i9> The Unit of an AUquot ^Durt is that nnmber 
which is divided to obtain the part. 

!t50> TABLE OF AUQttOT FABI«. 
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351. Ex. 1. Mnlfiply 937 by 166|. mldmo^. 

ExPLiHATioN.— Since 166f is J of 1000, 9S7000 [6 
166| times any nnmber is g of 1000 times lS6166i 
that nnmber. We therefore multiply 937 
by 1000, and divide the product, 937000, by 6. 

'Es. 2. What will 10 sq. rd. of land cost, at $275 per 
acre? 

'EaxLkst.TKSs. — Since |276 is the price of ■aLtmoK. 

1 acre, 40 sq. rd. or J A. will cost j of (276. 
We therefore divide |276 by 4. 

Ex. 3. Divide 2775 by 33J. 

Exn.ufATioii. — Since 33j is ^ of 100, 
33J is contained in any nnmber 3 times as 
many times as 100 is contained in that 
namber. We therefore divide 2775 by 
100, and maltiply the quotient, 27.76, by 3. 



$68.76 



£7.75 



8S.$5 
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Ex 4. If 4 eggs cost $.11, what is the soLunoir. 
price per dozen ? $.11 

Explanation.— 4 eggs are ^ of a dozen, ^ 

and 1 dozen eggs cost 3 times as much as $,33 

\ dozen. We therefore multiply 1.11, the 
price of \ dozen, by 3. 

352. These iUnstrations are sufficient to establish the 
following 

!Rules for Multiplying and Dividing by Miquot l^aris. 

I. The multiplier an aUquot part 

1. When the unit of the aliquot part is any power of 
10 : — MvUiply by the unit, and divide the product by the num- 
ber of aliquot parts in the unit, 

2. When the unit of the aHquot part is 1 : — Divide by the 
number of aliquot parts in the unit. 

n. The divisor an aUquot part. 

1. When the unit of the aliquot part is any power of 
10 : — Divide by the unit, and multiply the quotient by the num- 
ber of aliquot parts in the unit. 

2. When the unit of the aliquot part is 1 : — Multiply by 
the number of aliquot parts in the unit. 

IPBOBIiEMS, 



19. Multiply 864 by If 

31. How much will 12J bu. of 
millet cost, at $3.42 a bushel ? 

28. What is the product of 
8831^ times 198 ? 

25. How much will ^^ A. of 
land cost, at (92 an acre ? 

27. Multiply 7.14 by 16f. 



20. Divide 455 by If 

22. If 12J bu. of millet cost 
$42.75, what is the price per 
bushel ? 

24. What is the quotient of 
66000 divided by 333J ? 

26. If 83J A. of land cost $7666- 
. what is the price per acre ? 

28. Divide 119 by 16f. 



29. How many bushels of potatoes, at %M^ a bushel, can be 
bought for $19.50 ? 58,5, 
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80. At $.06^ a dozen, how much will 144 dozen clothes-pins cost? 

31. At $.25 a yard, how much will 37.75 yards of shirting come 
to ? $9.jt3}. 

32. What is the cost of 376 bushels of com, at $1.12J per bushel ? 

33. How much will 625 bushels of potatoes come to, at $.75 a 
bushel? ($l-$i=$f=$.75.) 

34. How much will 250 lb. of iron cost, at $65 a ton ? $8.12^. 

35. If it costs $483 to build 66f rd. of Macadamized road, how 
much will it cost to build 83^^ rd. ? $603,75. 

36. A gardener raised 23 bu. of strawberries from a piece of land 
8 rd. long and 4 rd. wide. What was the yield per acre ? 115 hu. 
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SECTION II. 
coj\rrB^SB ^BDzrc Tioj\rs. 

CA.SE I. 

Decimals to Fractions, and Fractions to Decimals. 

353. All decimals may be written in two forms^ the deci- 
mal and the fractional. Thus 7 tenths is .7 or ^^ ; 59 thou- 
sandths is .059 or i%%-^ ; 3 ten-thousandths is .0003 or 
Tijiu9> etc. In the decimal form the denomination or unit 
is indicated by the position of the decimal point, and in the 
fractional form it is expressed by the denominator. 

Ex. 1. Express .075 in the fractional form. 

Explanation. — ^We write the number bolutiok. 

without the decimal point, and express .^75 = -^^f^ = -f^ 
its denomination or unit by the known 
denominator, 1000. 

SOLtmOM. 

Ex. 2. Reduce .008| to the .0 S^-ji^-^f = y#fy = -^ 
fractional form. 
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Ex. 3. Eednce | to the decimal form. 

Explanation. — Since J egresses the quotient ^^^'i n 

of 7 divided by 8, we annex decimal ciphers to J ^ 

7, and divide by 8, as in division of decimals. .<^7'^ 
(See 152.) 

354. From these explanations we deduce the following 

!Rules for the Converse fteduciions of Decimals and 

Fractions, 

L A decimal to a fraction. 

Write the given number of decimal units, omit the decimal 

point, and express the denomination or fractional unit by a 

denominator, 

n. A fraction to a decimal. 

Annex a decimal cipher or ciphers to the numerator, and 
divide by the denominator. 

1PBOBZEM8, 



1. Reduce .375 to a fraction. 
3. What fraction equals .16|? 

6. Reduce 6.76 to a mixed 
fractional number. 

7. .00004 of a mile=what frac- 
tional part of a mile ? 



2. Reduce f to a decimal. 

4. What decimal equals J, ? 

6. Reduce 6f to a mixed deci- 
mal number. 

8. yyfjnr of a mile = what deci- 
mal part of a mile ? 



9. Reduce yf^ T. to the decimal of a ton. .01875 T. 

10. What fractional part of a day = .2f da. ? if ^« 

11. Reduce .06875 to the fractional form. 

12. Reduce 7^ to a mixed decimal number. 7.075. 

13. What fractional part of a cord equals .85 cd. ? 

14. Reduce A to a decimal. .3^ or ,38^ <yr .S8J^, 

Note. — Sometimes the decimal is interminable. In siich cases a fraction 
may be T^ritten after the decimal figures ; thus, .8^, .73| ; or the quotient 
may be earned to any desired number of decimal places, and the sign -|- 
placed after it to show that the division is incomplete, or that there was a 
remainder after the last decimal figure of the quotient was obtained. Thus, 
} = .666+; f = .428571+. BeeMamuU. 
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CA.SE II. 

Denominate Decimals to Compound Numbers, and Com- 
pound Numbers to Denominate Decimals. 

355t Ex. 1. Eednce .75 rd. to a compoiind number. 

Explanation. — ^We reduce the BOMmow. 

.75 rd. to yards by multiplying 'J^ ^^ 

by 5.5 ; the decimal part of this — '— 

result, .125 yd., to feet by multi- <? rl 

plying by 3 ; and this result, -^-^^ 

.375 ft, to inches by multiplying -^-^ ^ ^ ^^' 

by 12, as in reduction of com- — — - | 

pound numbers (see 225). The l^-^' 

4 rd. and 4.5 in. taken together — — — . 

form the required « compound "^ 

number, 4 rd. 4.5 in. ^®^^®» ''^^ ^^' = ^ y^' ^'^ ^^ 

Ex. 2. Eeduce 2 pk. 3 qt. 1 pt. to the decimal of a bushel 

Explanation. — We write ' o«,™,«„ 

the denominations in order 1.0 pt, \2 

in a column, with the lowest ^ ^^ i ^ 

at the top. We reduce the ^ . ^ ^ , . . 

1 pt. to the decimal of a -^ ^-^ ^ 

quart by dividing by 2, as .609375 bu. 

in division of decimals, and Hence, 2pk.Sqt, lpt=, 609375 hk 
annex the result to the 

quarts, making 3.5 qt. We reduce the 3.5 qt. to the deci- 
mal of a peck by dividing by 8, and annex the result to the 
pecks, making 2.4375 pk. We then reduce this result to 
the decimal of a bushel by dividing by 4, as in reduction of * 
compound numbers. (See 225.) 



BOLUnON. 



Ex. 3. Eeduce 4 yd. 4.5 in. to 15 in \ 12 

the decimal of a rod. 0375i fT3 

Explanation. — Since there are ' ^- 

Oft in the compound number, 4^1*25 yd. 
we write a cipher in the place of 

feet in the column, and then ^^^ 

' 275 

proceed as in Ex. 2. — — 



5.5 

- 

.75 rd. 
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356* From these ei^lanations we deduce the following 

^ules for the Converse deductions of Denominate 
Decimals and Compound JV^mders, 

L A denominate decimal to a compound number. 

1. MulUply the decimal by the number which it takes of the 
next lower denomination to equal one of the given denomination. 

2. Treat the decimal part of the product (hus obtained in the 
same manner, and also the decimal part of each succeeding 
product, untU there is no decimal in it, or until the lowest de- 
nomination is reached, 

3. Write the integral parts of the several results and the final 
result in order, for the required compound number, 

n. A compound number to a denominate decimal. 

1. Write the denominations of the compound number in a 
column, with the lowed at the top, 

2. Divide the lowed denomination by the number which it 
lakes of that denomination to equM one of the next higher, and 
annex the resuU to the given number of the next higher denomi- 
nation, 

3. Treat the result thus obtained, and each succeeding result, 
in the same manner, until the whole has been reduced to the 
required dencmination. 

PBOBZJEMS, 



15. In .8 lb. Troy there are how 
many ounces and pennyweights ? 

17. Reduce .21675 of a ton to a 
compound number. 

19. Beduce .26 of a bushel to a 
jompound numbier. 



16. 9 oz. 12 pwt. are what part 
of a pound Troy ? 

18. Reduce 4 cwt. 33 lb. 8 oz. 
to the decimal of a ton. 

20. Reduce 1 pk. .64 pt. to the 
decunal of a bushel. 



21. How many days and hours in .75 of the year 1875 ? 

22. What part of a diurnal revolution does the earth make in 
16 h. 50 min. 24 sec ? ,66. 
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23. How much wheat must be sowed upon .85 of an acre, at the 
rate of 1 bushel to the acre ? Sph. 3 qt. ,^pt, 

24. What part of a rod == 2 yd. 2 ft. 3 in. ? .5. 
26. Reduce 4 da. 4 h. 48 min. to the decimal of a week. 

26. Reduce .45 of a cord to a compound number. S ed.ft. 9,6 eu.jft, 

CA.SE3 III. 

Denominate Fractions to Compound Numbers, and Com- 
pound Numbers to Denominate Fractions. 

357* Ex. 1. Beduce j\ sq. mi. to a compound number. 

Explanation. — solution. I 

We reduce the tV sq. mi. x 64,0z= ^ffA ^282 f^ A. 

Wsq. mi. to acres, ^^ x ^^0 = ^ff& = 116-fysq.rd. 

bymultiplyingby j^sq.rd. x 30^ = ^ x ^ = 1 1 sq.yd. 

640 ; the fraction- Hence, ^^ sq, mi. = 232 A, 116 sq, rd. ll'sq. yd. 
al part of this re- 
sult, j®y A., to square rods, by multiplying by 160 ; and the •. 
fractionsd part of this result, j\ sq. rd., to square yards, by 
multiplying by 30| (= 30.25) ; as in reduction of compound 
numbers (see 225, 1.). The 232 A., 116 sq. rd., and 11 sq. 
yd., taken together, form the required compound number. 

Ex. 2. Beduce 22 h. 13 min. 20 sec. to the fraction of 
a day. 

Explanation.-' - sonmow. 

We reduce the 20 .^ec. -^ 60 = ^ = imin. 
20 sec. to the 1 S min. + i min. = 1 8i min. ^ ^ min, 
fraction of a min- ^ mm. -^ (5^ = ^^ = f A. 
nte, by dividmg ^^^- + 1^- = ^^i^- =H^h. 
by 60, and annex ^F^- - ^4 = m = Hda. 
or add the result Hence, 22 h. 13 min. 20 see. = §fda. 

to the minutes, 

making 13 J min. We next reduce the 13 J min., = ^ min., 
to the fraction of an hour, by dividing by 60, and add the 
result to the hours, making 22| h. We then reduce this 
result, 22§ h. = ^<^ h., to the fraction of a day, by dividing 
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by 24, as in reduction of compound numbers (see 225, 11.). 
The final result, |4 ^*> ^ ^^^ denominate fraction required. 

358t From these examples we deduce the following 

^ules for the Converse deductions of Denominate 
Infractions and Compound ,^\imbers. 

L A denominate fraction to a compound number. 

1. Multiply the fraction by the number which it takes of the 
next lower denomination to equal one of the given denomination. 

2. Dreat the fractional part of the product thus obtained in 
the same manner, and also the fractional part of each succeed- 
ing product, until there is no fraction in it, or until the lovxst 
denomination is reached. 

3. Wriie the integral parts of the several results and the final 
resvU in order, for the required compound number. 

n. A compound number to a denominate fraction. 

1. Divide the lowest denomination by the number which it 
takes of that denomination to equal one of the next higher, ex- 
press the result in a fraction, and annex it to the given number 
of the next higher denxmtination. 

2. Treat the result thus obtained, and each succeeding result, 
in the same manner, until the whole has been reduced to the re- 
quired denomination. 



PMOJB 

27. In $^ how many cents and 
mills? 

29. Rednce -^ of a ream to a 
compound number. 

31. Keduce £11 to a compound 
number. 

88. Reduce f of a square mile 
to a compound number. 



ZX!MS. 

28. In 81 cents 2.5 mills how 
many dollars ? 

30. Reduce 10 quires 16 sheets 
to the fraction of a ream. 

82. Reduce 10 s. 7 d. 2 far. to 
the fraction of a pound. 

84. Reduce 426 A. 106 sq. rd. 
20 sq. yd. 1 sq. ft. 72 sq. in. to tho 
fraction of a square mile. 
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36. What part of a bnshel is 3 pk. J pt. ? ^^^ 

36. A tobacco grower had ^ of an acre of tobacco, which yielded 
at the rate of a ton to the acre. How much tobacco was in the 
crop ? 18 cwt SS^ lb,, or 18SS^ lb. 

37. If 11 silver forks weigh 1 pound of silver, how much will 1 
set weigh ? 6 oz, lOptot. 21:/^ ffr. 

38. What part of a hogshead is 60 gal. 2 gi. ? 

89. What part of a bissextile year is 219 da. 14 h. 24 min. ? f, 

40. How many powders of 12 grains each will ^ ounce of qui* 
nine make ? 
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SECTION III. 

TSICE, QZTsLJVTITT, AyVIf COST. 

359* In all transactions of purchase and sale^ and of 
labor and wages, four elements are considered, viz., Price, 
the Unit of Price, Quantity, and Cost. 

860t i^ce is the sum paid or allowed for a unit^ or a 
fixed number of units of the commodity ; as one, a dozen, 
a hundred. 

361. The ZTnit of ^7Hce is the number of units of the 
commodity upon which the price is based. 

362. Quantity is the number of units or parts of a unit 
of the commodity. 

363t Cost is the whole sum paid or allowed for the 
entire quantity. 

C^SH! I. 
Price and Quantity given, to find Cost. a q^^q' 

361. Ex. 1. At $3.50 a day, what sum llj 

can a mechanic earn in 17| days ? ^75 

Explanation. — In this example 1 day £ 

is the unit of price. In 17| days a man 2625 

can earn 17| times as much as he can in S^-SO 

1 day, or 17| times ♦3.50, which is ^^0 

$62.12i. *6«,I€5 
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Ex. 2. HoTT much will 760 strawbeiry plants 
a hundred ? 

Explanation. — Since in this ex- 
ample 1 hundred is the unit of 
price, we reduce the 760 to hun- 
dreds, which we do by dividing by 
100. Since 1 hundred plants cost 
$1.75, 7.60 hundred plants will cost 
7.60 times $1.75, or $13.30. 

Ex. 3. How much must I pay 
for 1968 hop poles, at $43.75 
per thousand ? 

Explanation. — Since 1 thou- 
sand is the unit of price, we 
first reduce 1968 to thousands, 
and then proceed as in Ex. 2* 

Ex. 4 How much 



SOLTTTIOH. 

760 = 7.60 hundrtif 

$1.76 
7.60 

10600 
1226 



$18.30 



BOLunoii, 

1968 -T- 1000= lJ96b 

$^3.76 
1.968 



36000 


26260 


39376 


4376 



$86.10 



SOLUTION. 



37 6 Ji.-^ 2000 = 3.7 6 4^2 = 1.87 7 

1.877 
Jf.0 



$76,080 



will 3754 pounds 
of flax cost, at $40 
per ton? 

Explanation.— 
Since 1 ton (=2000 
pounds) is the unit 
of price, we first re- 
duce 3754 pounds to tons, which we do by dividing by the 
factors 1000 and 2 (see 347). We then multiply $40, the 
price of 1 ton, by 1.877, the number of tons, as in Ex. 1* 
Hence, 

The product of the price multiplied by the number of units 
of price equals the cost^ 

PBOBIiBMS. 

1. How much will 183.76 A. of land cost, at $56.25 per acre ? 

2. A lady bought f yd. of velvet, at $4.50 a yard. How much 
did it cost her t $S.81\. 

10 
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3. How much will 385 lb. of beef cost, at $11.50 per hundred 
weight ? $U,27^. 

4. A builder bought 15,650 brick, at $9.50 per thousand. What 
was the cost ? $148.67^, 

5. At $8.50 a ton, how much will 4,680 lb. of plaster cost ? 

365* A written statement containing a list of goods sold 
and their prices and cost, with the names of buyer and 
seller, and the date of the transaction, is a BiU. Finding the 
cost of each item or article, is Extending the Bern; and ttie 
total cost of the items is the Footing. 

Extend the items, and find the footings in the following 
bills: 

3So€c^ ^Jamea |)atsoti0. 
J '4c Q^wi ^oj^, <a ^ »^d^- f/.^O 

^ „ 3§^. Jea, ,, /.SO. .yS 

/S ,, ^^ i^^t, ,, ./^- S,40 

S „ ^i£u^^ajf„ ,, ./^- M 

^ ^, %A'a'/fnead, ,, ,7^ ,4^ 

Si c/<K,.Saad, ,, ,SS ,SS 

/ «^^i^/»y. ............ . .s/ 

/S ^t/, %yKei44^ae ^S^4n^, ^, ,/S 

$i „ 3Sua<^4/^,^... „ S.SS 

f ,, */^eiino, Mc^utU ^^ul/^, ,^ l^«^ 
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C^SBS II. 



Prioe and Coat given, to find Quantity* 



BOLUnOK* 

122.9 2 
112 

109 

66 

632 
60J. 



\ S.66 
[ 219i 



$8 6.10 
i376 



B0LTTTX01C. 

9AS.75 



i236V 
39375 

29760 
26260 

36000 
36000 



1.9 6 8 

1000 

.1968.000 



S66« Ex. 1. How many pounds 
of wool, at $.56 a pound, can be 
bought for $122.92 ? 

Explanation. — Since $.56 will 
buy 1 pound, $122.92 will buy aa 
many pounds as the number of 
times $.56 are contained in $122.92, 
which is 21d^ times. 

Ex. 2. How many hop poles can 
be bought for $86.10, at $43.75 per 
thousand? 

Explanation. — Since $43.75 will 
buy 1 thousand poles, $86.10 will 
buy as many thousand poles as the 
number of times $43.75 are con- 
tained in $86.10, which is 1.968 
times. 1.968 thousand = 1.968 x 
1000 = 1968. 

Ex. 3. At $95 a ton, how many 
pounds of iron can be bought for 
$83.60? 

Explanation. — Since $95 will buy 
1 ton, $83.60 will buy as many tons 
as the number of times $95 are 
contained in $83.60, which is .88 of 

1 time, or .88 T. We reduce the .88 T. to pounds, by mul- 
tiplying it by 2000, and obtain 1760, the required number 
of pounds. Hence, 

The quotierd of the cost divided . by the price of a unit equals 
the number of units of vrioe. 



$83.60 
760 

760 
760 



BOLUnON. 

$95 



.88 
2000 

1760.00 
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BROBLMMS. 

8. At $56.25 per acre, how many acres of land can be bought 
for 110336.50 ? 183,76. 

9. How many gallons of molasses, at $.87^ a gallon, can be 
bought for $27.56 J ? 

10. My winter's supply of coal cost me $48.47, at $9.25 a ton. 
How much coal did I buy ? 5 T. JjSO lb. 

11. A butcher received $44.27J for 385 lb. of beef. How much 
did he receive per hundred-weight ? $11,50. 

12. A brick-maker sold brick at $9.50 per thousand, and received 
$148.67f How many brick did he sell ? 15,650. 

18. How many pounds of plaster, at $3.50 per ton, can be 
bought for $8.19 ? 4, 680. 

CA.SE III, 
Quantity and Cost given, to find Price. 
367« Ex. 1. If 65 army wagons somnoir. 

cost $23725, what is the price of ^%l^^\ — 

one wagon? ^$366 

Explanation. — One wagon will 390 

cost g'^ as much as 65 wagons. 
Since 65 wagons cost $23725, 1 g^g 

wagon will cost ^^ of $23725, which 

is $365. 

Ex. 2. If the transportation of 425 lb. of freight cost 
$11.22, what is the price per cwt. ? 

Explanation. — Since 1 cwt. (= solution. 

100 lb.) is the unit iof price, we first 4^ S lb. = 4.2 S cwL 

reduce the 425 lb. to cwt. Since ^^s^/q\ ^^^ 

the transportation of 4.25 cwt. costs —^ ^ ^-^ i 

$11.22, the transportation of 1 cwt. | J^ ^ 
will cost as many dollars as the 

^ /v ^\ ^\ 

nxunber of times 4.26 is contained 1700 

in 11.22, which is 2.64 times, or 

$2.64. 
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Ex. 3. What is the price per ton for hay, when 1680 lb. 

cost $12.18 ? SOLUTION. 

Explanation.— Since 1 ton (= 1680 Jb.-^ 200 0=.84 T. 

.84, 



$14.60 



2000 lb.) is the unit of price, we $.1 2.1 8 

first reduce 1680 lb. to tons. We ^i 

now have $12.18 the cost of .88 T., 378 ^ 

and we find the cost of a ton, as ^^^ 

in Ex. L, by dividing the cost by 42^*0 

the quantify. Hence, i^^ 

Tke quotient of the cost divided by the quantity expressed in 
units (f price, equals the price. 

JPMOBItBMS, 

14. What price per acre must be paid for 183.76 acres of land, 
to have it cost $10836.50 ? $56^5. 

15. If f yd. of velvet cost $2.81 J, what is the price per yard ? 

16. At $11.50 per cwt., how much Ijeef can be bought foj 
$44.27J ? 385 lb. 

17. If I pay $148.67J for 15650 brick, what is the price per 
thousand ? $9,50, 

18v What is the price per ton for plaster, when 4680 lb. cost 
$8.19 ? $3.50, 

368« Upon the principles deduced iu 364, 366. 367, are 

based the 

^ules for the Converse Operations in ^rice, Quantity, 

and Cost. 

L Price and quantity given, to find cost. 
Beduce the quantity to units of price, and multiply the price 
hy this result. 

n. Price and cost given, to find quantity. 
Divide the cost hy the price of a unit, 

in. Quantity and cost given, to find price. 

Bedu^ce the quantity to units of price, and divide the cost by 

this result. 

Note 1. — ^In business, the abbreviation C. is often used tot \Qtt^«cA.'^» 
for 1000. See Manna/. 
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19. How much will 3 lb. 8 oz. of opium cost, at $4.75 a pound ! 

Note 2. — Since 1 pound Is the unit of price, we reduce the ounces to the 
decimal or fraction of a pound. 

20. I16.62J will buy how many pounds of opium, at $4.75 a 
pound? 

21. An apothecary paid $16.62^ for 8 lb. 8 oz. of opium. What 
was the price per pound ? 

22. I bought 765 pickets for my door-yard fence, at $1.12}^ per 
C. How much did they cost me ? $8.60^, 

23. At $4.50 a yard, how much velvet can be bought for $2.81^ ? 

24. How much will a cigar maker receive for making 13,450 
cigars, at $7.50 per M. ? $100.87^. 

25. A farmer sold 8,575 pounds of hay, at $12.50 a ton. How 
much did he receive for it ? 

26. A hotel keeper paid $22.34f for hay,at $12.50 per ton. How 
many pounds did he buy ? 

27. A teamster paid $22.34f for 3,575 pounds of hay. What 
was the price per ton ? 

28. A man dug a cellar 28 ft. long, 24 ft. wide, and 8 ft deep, at 
$.66f a cubic yard. How much did the job amount to ? 

29. When wood is $3.75 per cord, how much can be bought for 
$2.81 J ? ^cd. 

30. A hardware merchant paid $61.68} for 27^ gross of ward- 
robe hooks. What was the price per gross ? f2JS5, 

81. A farmer paid $196.42 for 10,675 black-ash rails. What was 
the price per C. ? $1.8^. 

82. A potter bought 6,720 lb. of porcelain clay, at $18 a ton. 
How much did it cost him ? $60,^8, 

33. A plank-road 5 mi 235.2 rd. long was built, at a cost of 
$12473.62J. What w^ the cost per mile ? $fB,175, 

84. A merchant paid $250.04 for the gas burned in his store in 
one year, at $4.75 a thousand feet. How much did he burn ? 

85. A paper manufacturer paid $46.25 for 1,480 pounds of ngk 
What was the price per ton ? $62M>* 
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36. At 10 B. 4 d. sterling per bushel, bow much will 59^ bu. of 
wheat cost ? £S0 U s. 10 d. 

37. If it costs $170.10 to stereotype a book of 352 pages of 
1,080 ems each, how much is that per 1,000 ems ? $*62^, 

88. How mnch lumber, at $24 per M., can be bought for $258 ? 

10.75 M. 
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SECTION IV. 

A JVA Z YS I S . 

369« The method of stating, in order, the reasons for all 
the different steps in the solution of problems, is often called 
SoLving Problems by Analysis. See Manual 

Ex. If 3 barrels of flour cost $34.50, how much will 8 
barrels cost ? 

Explanation. — 1 barrel will cost | as much solution. 
as 3 barrels, and 8 barrels will cost 8 times as $SJfSO \ 3 

much as 1 barrel. I of $34.50, the cost of 3 $ 1 1,50 

barrels, is $11.50, the price of 1 barrel ; and 8 

8 times $11.50, the price of 1 barrel, is $92, $9200 
the cost of 8 barrels. Hence, 

370« f^ule for Solving Problems by Analysts. 

I. From the number and value of the things given, find the 
value of a unit of the thing required. 

n. jPVom this value, find the value of the entire number of 
units of the thing required. 

rjROBIiJEMS. 

1. If 6 men lay 21 rods of stone-wall in a day, how many rods 
can 9 men lay ? 

2. If 9 men lay 31.5 rods of stone-wall in a day, how many rods 
can 6 men lay ? 

8. If 6 men lay 21 rods of st^riKVall in a day, how many men 
will be required to lay 31.5 rods ? 
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4. If 9 men la; 81| rods of stone-wall in a day, how many meii 
will be required to lay 31 loda } 

5, When f yd, of velvet coBta CS, how mnch will i yd, coat t 

5. If I T. of hay costs |ia7S, what will 1,74S lb. coat ! 

T. If 20 men can do a piece of work in 12 days, how many days 
will it take 15 men to do 8} times as mnch work ? 

6. If 3 lb. 10 oz. of wool make 2^ yd. of cloth 1^ yd. wide, how 
much wool will it take to make ISO yd. 1| yd. wide ? 

NoTs.— Uore practice can be hod, by BOlvlag tbe couvene of MCb of the 
Uat four problemB. 



SECTION T. 

ZOJVG ITUS>S AJ^S TIM^. 

S7I< The circamference of 
any circle may be divided v « ^ 

-into 360 equal parts, called ^** -^^^ 
degrees. (See 242). 

The equator of the earth 9 . 
may be divided into 24 equal | ^i 
parte of 15° each (360° -=- ? " 
24 = 15°), as shown in the 
cat. Since the earth re- 
volves on ita axis from west 
to east once in 24 h. (—Ida), 
the son appears to pass round 
the earth from east to west 
in the same time, sea Hmiui. 

Since the snn appears to pass round the earth (360°) 
in 24 h., it appears to pass over 15° (— n'^ of 360) in 1 h., 
15' (=80 of 15°) in 1 min., and 15" ( = g'o of 15') in 1 sec 
Consequently, all places on the earth change their relative 
position to the snn 16° in 1 h., 16' in 1 min., and 15" in 
1 see. ; and the relative position of any place to the son 
determines the time at that place. 
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S72« TABLE OF LONarrUDB Ain> TIME. 

15° difference in longitude makes 1 h. difference in time. 
15' " " " " Imin. " " " 

15" " " " " 1 sec. " " " 

373« Ex. 1. The difference in time between Washington 
and London is 5 h. 7 min. 46 see. What is the difference 
in longitude. 

Explanation. — Since every second solution. 

of difference in time makes 15" 5 h. 7 min. U 6 sea 

of difference in longitude ; every ^^ 

minute of difference in time, 16' of 76"" 66' 30" 
difference in longitude; and every hour of difference 
in time, 15^ of difference in longitude ; and since either 
factor maybe used as the multiplier, we multiply 5 h. 7 min. 
46 sec. by 16. The result, 76° 56' 30", is the required differ- 
ence in longitude. 

Ex. 2. The difference in longitude between Washington 
and London is 76° 56' 30". What is the difference in time ? 

Explanation. — Since every solutioh. 

15° of difference in longitude 7g° 56' 30" {^16 
makes ith. of difference in Sh, 7 min. ^6 sec. 

time; every 15' of difference in 

longitude, 1 min. of difference in time ; and every 15" of 
difference in longitude, 1 sec. of difference in time ; we 
divide 76° 56' 30" by 15. The result, 6 h. 7 min. 46 sec, 
is the required difference in time. 

874. ^ules for the Converse Iteduciions of difference 

in Zongitude and Time. 

L Difference in Time to Difference in Longitude. 
MuUiply the Hme by 15; observing thai when seconds, min- 
ides, and hours of time are multiplied, the respective produds 
are seconds, minutes, and degrees (f longitude. 

n. Difference in Longitude to Difference in Time. 

Divide the longitude by 15; observing that when degrees^ 

10* 
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minvtes, and seconds of longitvde are divided, the respective 
quotients are hours, minutes, and seconds of time. 

Note.— The time is later at the easterly, and earlier at the westerly of any 
two given places. 



BHOBJjMMS, 



1. The difference in time be- 
tween Chicago and New York is 
55 min. 44 sec. What is the dif- 
ference in longitude ? 

3. When it is 12 o'clock M. at 
St. Louis, it is 1 h. 20 min. 24 
sec. P.M. at Portland, Me. What 
is the difference in longitude ? 

5. It is 1 h. 2 min. 52 sec. 
P.M. at Richmond, Va., 77° 27' 
W.,when it is 12 o'clock M. at 
St. Paul, Minn. What is the 
longitude of St. Paul ? 

7. When it is 12 o'clock M. at the Island of St. Helena, 5° 64' W. 
longitude, what is the time at Washington, 77° 3' 30" W. longitude? 

8. The time at Quito, 78° 50' W., is 1 o'clock P. M., when it is 
10 h. 7 min. 20 sec. A. M. at Sacramento City. What is the longi- 
tude of Sacramento City ? 12f^ W. 



2. The difference in longitude 
between Chicago and New York 
is 18° 56\ What is the differ- 
ence in time ? 

4. St. Louis is 90° 25' west 
longitude, and Portland is 70° 
19' west. What is the difference 
in time? 

6. When it is 12 o'clock M. at 
St. Paul, 93° 10' W., what is the 
time at Richmond, 77° 27' W. ? 
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SECTION VI. 

OTB^oL TIOJVS. 

1. The product is 55f , and the multiplier 4f . What is the mul- 
tiplicand ? IBf. 

2. A &rmer sheared 259 lb. of wool from 56 sheep. What wai 
the average weight of the fleeces ? 

8. How much carpeting will be required for a fliglit of ifairs of 
17 steps, each 10 in. wide and 8 in. high ? Sj^yd. 
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4. Reduce .06875 to the fractional form. ^. 

5. Reduce 18f sq. rd. to the decimal of an acre. .115 A. 

6. How many pounds of potash, at $85 a ton, can be bought for 
$87.18f ? . 876, 

7. How many inches are there in .00^ of a mile ? 211,2. 

8. A &rmer raised 23 bu. 2 pk. 5 qt of clover seed, and sold it 
at $6.50 a busheL How much did he receive for it ? $153.77. 

9. Four men paid $575 for a thrashing-machine. A paid $175, 
3, $1^, and C, $140. How much did D pay ? 

- 10. It cost $4,812 to dig a sewer If mi long, 6 ft. wide, and 
10 ft. deep. What was the price per cubic yard ? $,21. 

11. A butcher bought three beeves on foot, weighing 1,463 lb., 
1,521 lb., and 1,584 lb., at $5.75 per cwt. How much did they cost 
him? 

'^■:' 12. I paid an ice dealer $8.10 for supplying me with 15 lb. of 
ice daUy, Sundays excepted, for 24 weeks. What was the price 
per C. ? $.37^. 

18. The product of ^ye &ctors is 13, and four of them are 4f , 
1.25, 1, and 2. What is the other factor ? 

14. A blacksmith paid $170.45 for 3,896 pounds of bar-iron. 
WTiat was the price per ton ? $87,50'. 

15. When it is 20 min. past 3 o'clock P. M. at Albany, N. Y., 
73° 42' W., what is the time at Athens, Greece, 23° 44' E. ? 

16i A rectangular-shaped &rm of 72.4 acres, is 90.5 rods wide. 
What is its length ? 128 rd. ,.. i ' 

17. What is the rate of speed of a railroad train that runs 117 
mi. in 5 h. 12 min. ? 22.5 mi. per hour, 

18. A dealer bought 417 T. of coal by the long ton, at $4.65 a 
ton, and sold it at $5.75 per short ton. How much did he gain by 
the transaction ? $7Jfi,Jlfi, 

19. A cabinet maker paid $112.50 for cherry lumber, at $60 per 
M. How much did he buy ? 1,875 ft, 

20. Reduce -^ to a decimal. 

21. From Dayton, Ohio, due south to St. Marks, Fla., is .024^ of 
tbe earth's circumference. How many miles is it ? 601.692. 

22. Reduce 17 cwt. 44 lb. 11 oz. to the fraction of a ton. 
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23. A gardener bought 45 bushels of potatoes when they were 
worth $.56^ a bushel, agreeing to pay in kind, bushel for bushel, 
the next year. At the time of making payment, potatoes were 
worth $.87j^ a bushel. How much did he lose by the transaction ? 

.24. My parlor is 13 ft. x 19 ft. 6 in., and I wish to carpet it with 
Brussels carpeting, which is 26 inches wide. How much will my 
carpet cost, at $1.87j^ a yard, running measure ? 

25. How much gold can be obtained from a ton of quartz rock, \^ 
if it yields ^ of its weight in gold ? Sib. 10 on. 13 pwL 8 gr, 

26. ;»flbany, ^^ /p, Ufp. 

/SSS ,, Moo/ ^Ooaii/a, ,, 

/04^S ,, Switka, 

/ 

27. A merchant leaves New Orleans, 89° 45' W., for Augusta, 
Gki., 81° 51.' W. Does he find his watcn too slow, or too fast, on 
arriving at Augusta, and how much ? 

28. A dry-goods merchant bought 9 pieces of French calico, 
averaging 36 yd. each, at $.16f a yard. How much did his purchase 
amount to ? #54. 

29. What is the ^alue of a hide that weighs 112 lb., at 9.08|^ per 
pound ? 

80. A farmer drew ^y^ loads of hay to market. The loads with 
the wagon weighed, respectively, 8,180 lb., 3,314 lb., 3,0971b., 2,967 
lb., and 3,234 lb., and the wagon weighed 1,142 lb. How much did 
the hay amount to, at |16.50 a ton ? fSS.lS. 

81. A miner obtained $85.78 in silver, from a quartz rock, the 
yield being at the rate of $127.65 per ton. What was the weight 
of the rock ? ISU ®. 

82. What must be the width of a bin 9 ft. long and 5^ ft. high, 
to contain 1^ times as much as a bin 8 x 5 x 6 ft f 7-^ ft.. 
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SECTION I. 

^Bl*'IJ\riTIOJVS AJ\r!D JVO TA TJOJ\r. 

375« The term ^f^r Cent in bosmess transactions sig- 
nifies hundredths of any thing or number. Thus, 17 per 
cent is 17 hundredths or 17 of every 100, 29 per cent is 29 
hundredths, 66| per cent is 66f hundredths, etc. 

376. Per cent may be applied to any number, great or 
small, concrete or abstract. Thus, 

40 per cent of 1 bushel =.40 bu. ; 
88 " " 27 miles =.88 of 27 mi. ; 
14J ** " 395 days =.14J of 395 da. $ 
7 " " 186.42* =.07 of $85.42; 
65 " " 93 J =.65 of 93J. 

S77« Hate, or Hate ^er Cent, is the number which 
expresses the per cent or number of hundredths. 

378« The term ^rcentage has two significations : 

1st. It is the process of finding any per cent of a num- 
ber; and 

2d. It is the name of the result of the computation. 

379« The Sase is the nxunber on which the percentage 
is computed. 

380« The Amount is the base plus the percentage. 

381* The S)ifference is the base minus the percentage. 

Example. — 24 per cent of 50 cords of wood is .24 of 
50 cords, or 12 cords. — ^In this example, 24 per cent is the 
rede ; 50 cords, the hose ; 12 cords, the percentage ; 62 oorSs'^ - 
(=50 + 12), the arrumnt; and 38 cords (= 50 — 12), the 
difference. 
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382. The Commercial Sign, %, when written after a 
number/ signifies per cent. 

383* In computations, any per cent less than 100 is 
expressed by a decimal or a fraction ; and 100 per cent or 
more, by an integer, a nuxed number, or an improper frac- 
tion. Thus, 

15 per cent or 15^ is expressed .15 or -^ = ^ ; 
6 " " 6^ " .06orT*ir; 

4J " " m " .045,.04joryjhri 

i6t " " \m " .i6#orjyv = i; 

\ " " \ff> " .0025,.00iori^; 

100 « « 100^ " 1 or^; 

300 " " 800^ " 8 or 4^; 

125 " " 125^ " 1.25 or^ = f, 

233^ " « 233J^ " 2.33iorH* = f 

Hence, to express per cent decimally, 
L TSjoo decimal figures are always required, 

II. Parts of 1 per cent require decimal figures or fractions 
at the right of hundredths, 

ITT. 100 per cent or more requires an integer or a mixed 
decimal number, 

EXBnciaEa. 

1. Read 6^, 17^, 39^, 112^. 

2. Read 21^, 12J^, 6^^, J^. 

3. Read m, 31ft^, ^, ^, ^% 

4. Write in both forms 7^, 19^, 84^, 48^, and 92^^. 

5. Express 22^, 58j^, 2^, 5}^, and lOff^ in both the dedmal and 
the fractional form. 

6. Write in both decimal and fractional forms 86^ per cent, 
125 per cent, | per cent, 1^ per cent, and 312}^ per cent. 

7. Express decimally the amount and the difference of 1, at 6^ 
and at 7^. 

8. Write the amount and the difference of 1, at 25^, in both the 
decimal and the fractional form. 
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SECTION II. 

CA.SS2 I. 

Base and Rate given, to find Percentage. 
384« Ex. How mnch is 26^ "■s' mlutioh. 

of 256? ^^^ 

Explanation. — Since 26^ of ^^^^ 

1 z 8 
anj number is .26, or ^, of the ^ ^^ 

nmnber, we find 26^ of 266 by rloo 

multiplying it by .26, as shown 
in the First Solution ; or, by bmohd solutioh. 

multiplying it by J, as shown 266xi=z^ot 266^^64 
in the Second Solution. Hence,' 

Tke percerUage is theprodvjct of the base and rate. 

mOBItJEMS. 

1. How much is 20^ of 960 bushels of com ? 192 hu. 

2. Find 12J5^ of 2,548 feet of lumber. 318.5 ft, 
8. What is 38J^ of 12,887 ? 

4. The silver used m coinage contains 10^ of alloy. How much 
alloy is there in 7.5 ounces of silver coin ? .75 az. 

5. A builder bought 8 boxes of glass, each containing 45 panes ; 
but upon opening them, he found 7^ of the glass broken. How 
many panes were broken ? 

6. A farmer harvested 540 bushels of oats &om one field, and 
105^ of that amount from another. How many bushels did he 
harvest from the second field ? 567, 

7. From a hogshead that contained 125 gallons of molasses, a 
grocer lost 2^ by leakage. How much molasses did he lose ? 

8. What is ^ of 5,000 cords of wooji ? 28 f ed, 

9. Flaxseed contains 11^ of oil. How much linseed-oil is there 
in 275 pounds of flaxseed ? 
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CA.SK II- 
Baae and Percentage given, to find Rate. 

385« Ex. The base is 275, and the percentage is 66. What 
is the rate ? 
Explanation.— The percent- fibstsolutioh. 

age on 1 is 54^ of the percent- ^J^^ ^^^ 

age on 275. Since 66 is the 



.2J^^2J^% 



percentage on 275, we divide i ino 

it by ^75, and obtain .24, the 

percentage on 1, or the rate, ^^^^ ^^^^^ 

as shown in the First Solution. ^^ ^ k ^ 2 Jj, z=i 2 Ji.% 

Or, 3j45 o^ ^^ is 2% 5 ^^^ ^®" 

ducing this fraction to a decimal, we obtain .24, the required 

rate, as shown in the Second Solution. Hence, 

The rate is the quotient of the percentage divided by the base. 

10. What ^ of 5,000 bushels are 50 bushels ? 1^ 

11. 17 is what ^ of 51 ? 

12. What ^ of 5,725 is 2,290 ? J^O^. 

13. My income last year was |1,500, and my expenses were $1,275. 
What ^ of my income did I expend ? 

14. Of 8,900 soldiers who went into battle, 1,157 were either killed 
or wounded. What ^ of the army was lost ? 1$^ 

15. If 2,500 pounds of bell-metal are used to make a bell that 
weighs 2,450 pounds, what ^ of the bell-metal is waste ? 

16. A grocer sells tea that cost him $1.20 a pound, (^ $1.50. At 
what ^ of the cost does he sell it t 1^^. 

17. What ^ of 1 oz. Troy is 1 oz. avoirdupois ? ^^ifw^ V" 

CA.SEJ III. 
Rate and Percentage given, to find Baae. 



386. Ex. 119 is 35 % of what number ? bolutiok. 



Explanation. — 35^ of any number is ^Qg 

.35 of the number. Since 119, the per- "TT^ 
centage of some number, is .35 times j^iq 

the number— or .35 of the number — we 



.35 

3^0 
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divide 119 by .35, and obtara 340, the required nnmber or 
base. Hence, • 

3he base is the quotient of the percentage divided by (he rate. 

18. 465 miles are 15^^ of how many miles ? S, 100. 

19. 32.12day8are8f^of what number of days? S65, 

20. My orchard of 7.5 acres is 6^ of my whole farm. How much 
land is there in my farm ? 

21. The 350 girls in a certain village school are 56^ of the whole 
number of pupils. How many pupils in the school ? 625. 

22. 24 is {^ of what number ? S,600, 

28. A shoemaker lost 39^ of his property by a fire, and his loss 
was $936. How much was he worth before the fire ? 

24. William is 16 years old, and 37^ of William's age is 40^ of 
Richard's age. How old is Richard ? 15 years. 

Base and Rate given, to find either Amount or Difference. ^ 

387« Ex. If the base is 375, and the rate 82%, what is the 
amount? What is the difference? 

soLirrioN 1. 

Explanation. — The amount or the difference ^75 

of 375 at any rate per cent, is 375 times the 1.3 2 

amount or the difference of 1 at the same rate. 750 

Since the amount of 1 at 32^ is 1 + .32 = 1.32, 1125 

the amount of 375 at the same rate is 375 x 875 

1.32, or 495, as shown in Solution 1. And J^, 9 5.0 

Since the difference of 1 at 32jg is 1-.32 = 

.68, the difference of 375 at the same rate is solution a. 
375 X .68, or 255, as shown in Solution 2. ^ ^ ^ 

Hence, — — 

I. The amount is the product of the hose mul- q^ kq 

tiplied by 1 phis the rate ; and 

IL The difference is the product of the base ^^^-^ ^ 
mvltiplied by 1 minus the rate. 



234 



PERCENTAGE. 



PBOBLMMS. 

25. If the base is 125, and the rate 25^, what is .the difference t 

26. The base is 63, and the rate 5f ^. What is the amount t 

27. An army of 5,800 men was re-inforced by a detachment of 
89^ of that number. How many were then in the army ? 

28. My farm contains 118.9 A., and A5^ of it is woodland. How 
many acres of it are cleared land ? 65,395, 

29. A farmer raised 625 bushels of wheat one year, and 88^ of 
the same quantity the next year. How much wheat did he raise in 
the two years ? 1^ 175 Ini. 

30. I paid $2,400 for a house, and 6^ of that sum for repairs upon 
it. How much did the house cost me ? $2,5J^ 

81. A mechanic who had $147 deposited in a 8aying&-bank, drew 
out 75^ of it. How much r^nained on deposit ? 

82. Last year the circulation of a weekly newspaper was 15% less 
than it is this year, and this year its circulation is 14,260 copies. 
Hiw large was its circulation last year ? 12,121 ectpiet. 



C -A. SIR V. 

Amount or Difference and Rate given, 

388. Ex. 1. The amount of a certain base, 
What is the base ? 

Explanation. — Any given amount at 
any rate per pent, is as many times the 
amount of 1 at the same rate, as the num- 
ber of times 1 plus the rate is contained 
in the amount. We therefore divide 
508.58, the given amount, by 1.18, the 
amount of 1 at 18^, and obtain 431, the 
required base. 

Ex. 2. The difference is 64.4, and the 
rate is 12^^. What is the base ? 

Explanation. — Any given difference at 
any rate per cent, is as many times the 
difference of 1 at the same rate, as the 
number of times 1 minus the rate iscon- 
tained in the difference. We therefore 



to find Ba^e. 
at 18^, is 508.58. 



SOLimON. 



5 8S8 

866 
85i 

118 
118 



I 1.18 



BOLUnON. 



6J^Jf 
612 



3150 
2625 



00 I ^ 
^ I 7S. 



5 
6 



525^0 
6250 
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divide 644, the given difference, by .875, the difference of 
1 at 12^^, and obtain 73.6, the required base. 

From these examples we learn that 

The hose eqvuds the quotient of the amount divided by 1 plus 
the rate, or the quotient of the difference divide by 1 minus (he 
rate. 

PBOBLEMS. 

33. What number increased by 1% of itself is equal to 267.5 ? 

84. A horse-dealer sold a span of matched horses for $1,155, 
which was 16^ less than they cost him. What did they cost him ? 

- 35. This year a clergyman's salary is $2,500, which is 25^ more 
than it was last year. What salary did he receive last year ? 

36. The difference is 8,466, and the rate is 15^. What is the 
base? 9,960. 

87. In Dec. a manofactnrer made 4,865 yards of cassimere, which 
was 12^^ more than he made in Kov. How much did he make in 
Nov.? 

88. This year a man's house rent is 1325, which is 18f ^ less than 
it was last year. What rent did'he pay last year ? tJffiO, 

89. A house painter painted three houses, using 23}- pounds of 
white lead for the first house, which was 20^ less than he used for 
the second, and 17|^^ more than for the third. How much white 
lead did he use for the second house ? How much for the third ? 

29 Tb, 6 oz. ; 20 V). 

389* Upon the principles deduced in 384-388 are based 

the 

^uies fbr Computations in Percentage. 

L Base and rate given, to find percentage. 
Multiply the base by ^ rate. 

n. Base and percentage given, to find rate. 
Divide the perceniage by the base. 

m. Bate and percentage given, to find base. 
Divide (he percentage by the rate. 
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IV. Base and rate given, to find either amount or dif> 
ference. 

Multiply the base by Iplvs the rate, far the amount; and by 
1 minus the rate, for the difference. 

Y. Amount or difference and rate given, to find base. 
Divide the amount by 1 plus the rate'; and the difference by 1 
minus the raJte. 

Note. — Rules n. and m. are the converse of Rule I., and lY. and Y. are 
the converse of each other. 

BBOBIiJEMS. 

40. If wheat yields 72^ of its weight in flour, how much flour 
can be made &om 245 bushels of wheat t SJ^HbU 

41. After drawing 9 gallons from a cask of oil, the amount ir- 
drawn was 40^ of the amoimt remaining in the cask. How many 
gallons were in the cask at first ? 81^, 

42. I paid a tax of $61.40 ^n my farm, and with it a collector's 
fee of 5^. What was the whole amount paid ? 

43. What % of 423 is 75| ? 17lji,, 

44. If Indian com contains 73^ of starch, how much starch is 
there in 1,192 pounds of com ? 

45. If the ashes obtained from burning 2,275 pounds of coal, 
weigh 682^ pounds, what ^ of the coal remains in the ashes ? Sf. 

46. A merchant sold 51 yards from a roll of carpeting, and flie 
amount sold was 37^ of the whole number of yards in the rolL 
How many yards were in the roll ? 1S6. 

47. A miller bought 2,175 bushels of wheat, 7651^ of wMeh was 
winter wheat. How much of it was spring wheat ? 

48. 63 is 64^ of what number ? 98.JiS75. 

49. The number of children of school age in a certain county ii 
11,275, and 3,157 children attend school. What ^ of the Whole 
number attend school ? ^If 

50. A merchant's sales for the year ^ere 1124^ of his salfli te 
January, and his sales in January were $1,256. How much 
his sales for the year ? tUllTJU^ 
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51. I bought a house and lot for |2,750, paymg $985 down, and 
the balance in 6 equal annual payments. What ^ of the purchase 
price did I pay down, and what ^ at each annual payment ? 

52. The length of the shadow cast by a tree is 32^ greater than 
the height of the tree, and the tree is 45 feet high. How long is 
the shadow ? i 

53. In a battle, 256 soldiers were killed. The number killed was 
20^ of the number wounded, and the number wounded was 16^ 
of the nun^r uninjured. How many men were in the army be- 
fore the battle ? 9, 5S6, 

54. Find i^^ of 15 miles. 

^ 55. The difference between 24^ and 55^ of a number is 60.45. 
' What is the number t 195. 

56. A grocer bought a hogshead that contained 110}- gallons of 
N. O. molasses. 3)^^ of it leaked out, and he sold 28^ of the re- 
mainder. How many gallons had he left ? 76^, 

57. 25^ of 40^ of a number is what part of the number \ 

10^^ or -^ of it. 

58. A fiEtrmer sold 28^ of his land, and afterward bought 35^ of 
T~ as much as he had left. He then had 5^ acres less than at first. 

How many acres had he at first ? ^^'^h 

59. What^of27iis4|? 

60. One year a fanner raised 560 bushels of wheat, and sold it 
at $1.80 a bushel. The next year he raised 25^^ less, and sold it at 
25^^ more per 'bushel. In which year did he realize the greater 
sum for his wheat ? Theji/rst year, $63 more, 

61. Of a regiment of soldiers, 4^^ deserted, and 6^ of the remain- 
J- der were killed. Of those then left, 16f ^ were taken prisoners, and 

12^ of the balance were discharged. There were then 660 men in 
tiie regiment. How many men were there at first ? 1, 000. 

62. A wood dealer contracted to deliver 8,100 cords of wood at 
a H.R station, in 90 working days. When 70^ of the time had 

' passed, he had delivered but 65^^ of the wood. How many cords 
must he deliver each day for the balance of the time, to fidfill the 
Cdntract? ^05. 
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63. 7,46G is SSJ^ of what Humbert g2.S95. 

64. 15^of484iB83^ufwl]8tDambeTt 

.1. SB. A manufacturer increased his capital by M^ the first year, 
I ttnd that capital by 25^ the second year. The third year he lost 
• 16^ of his capital, and he then had (16,317 left. How mach capi- 
tal bad he at first % tIS,4BB^. 



SEOTIOIT III. 




3M* Jnsurance Ib s secnrity against loss or damage 
witliin a given time, guarantied to one party by another, 
for a specified consideration. 
• 39I> J^'7¥-^»f2^?w«f& is a Becoril^ against lose by fire. 
- 392. Marine Jnsurance is a Becority against loss 
at sea. 

393. Meaith and A.ccideni Insurance are Beoori- 
ties against loss by sickneaB or accident. 

394. Jjife- Insurance is a security gnarantying to 
the parties interested in tbe life of a person, a spedfied 
Bom at Ms deatb, if it occurs wiUmi a speoified time. 
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8S5« Valuation is the sum for which property, life, or 
health is insured. 

396* ^^emium is the sum paid for the insurance. 

397* The ^^iicy is the contract between the insnref 
and the insured. 

Notes. — ^1. The business of iDsuring is commonly carried on by corpo- 
rations called Insurance Oom^Mtnies. 

2. A corporation whose members have paid in money or capital, to secure 
the payment of losses, and among whom the profits are divided, is a Siock 
Insurance Carnpany, 

8. A corporation of which eyery person insured is a member, sharing in 
the profits and losses, is a MukuU Insurance Company, 

4. In order that owners of property insured may not be tempted to de- 
stroy it, property is never insured for its full value. 

GO]MCPTJTA.TION"S IN H^SXTRANOBS. 

996« Valuation is the base ; 
Premium is the percentage ; and 
Bate % is the rate. Hence, 

I. ValuaJtUm and rale \ i^ S ^ase fl^^ TaJte given, to 
given, to find premiumy 3 i find percentage. 

n. Valiuxtion and premi- ] :^ i Base and percentage gixh 
um given, to find rate, ) ien, to find rate. 

m. Bate and premium ] z^ i Bate and percentage giv- 
given, to find valuation, ) (en, to find base. 

JPMOBZJSMS. 

1. What premium must a merchant pay for an insurance of 
$7,250 on his stock of goods, at 1^% ? $90,62^, 

2. A school-house was insured for $2,800, at |^. What was the 
premium ? 

3. A physician gets a policy of insurance on his house for 
$1,500, his household fdmiture for $650, and his lihrary for $475. 
How much does it cost him, at 1% ? $I9.6S^« 
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4. If it costs $521.25 for an insurance of $27,800 on a merchant 
vessel, for a trip from Kew York to Havana, what is the rat€ ? 

5. It costs $172.50 to insure a steam planing-mlll for $3,450. 
What is the rate ? 5jif. 

6. The premium paid for insuring a paper-mill for $15,500, was 
^116.25. What was the rate ? 

7. A shoemaker paid $9.37}- for having his shop and stock 
insured, at IJ^. What amount did his policy cover? $750. 

8. If I pay $20 for having my house insured, at f j^, what amomit 
do I get it insured for ? $S^BOO, 

0. At Ij^^, what amount must be covered by a policy that costs 
$141.75 ? 

10. A grain dealer had a cargo of wheat insured from Milwaukee 
to Buffido for $8,750, at \%. What premium did he pay ? 

11. The premium paid for insuring a church for $12,750, was 
$63.75. What was the rate ? |^ 

12. At \^%^ how much will it cost to insure a hotel for $125,000, 
and the furniture for $40,000 ? 

13. The premium for insuring a lake propeller for the season, 
at 1}^, was $312.37)^. For what amount was she insured ? 

$17,860. 

14. A policy of $2,675 on a sash and blind factory, cost $58.50. 
What was the rate ? 2%, 

15. What will it cost per annum for a life-insurance policy for 
$5,000, on the life of a man 35 years old, at $27.50 per $1,000 ? 

Note 5.— The Tables of Bates of most life-hisurance companies are at 
certam sums per $1,000 of insurance, the rate per $1,000 increasing accord- 
ing to the age at which the insurance is made. 

16. A man 30 years old has his life insured for $8,000, at an 
annual premium of $24.75 per $1,000. If he dies at the age of 50, 
how much more do his heirs receive upon his life-insurance than 
he has paid on it ? $1,616. 

17. A man 45 years old obtains a policy of insurance for $7,000, 
in a Mutual Endowment Insurance Co., the policy to be paid «l 
60, paying at the rate of $26.84 on every $1,000 semi-ammaUy, 
What are the annual payments ? $S75M. 
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SECTION 17. 
COMMISSI 




399> An Agent, Commission-Merchant, factor, 

or Sroker is a person who, by authority, bays and Bella 
goods, or transacts other financial biisineBS for another. 

NoTB. — A person to whom property Is deliTered In tmst, for sale, Is a 
Qm^gnte ; uid the person delivering the property is a Comifnor. 

400> Commission is the sum paid an agent or commiB- 
aion-mercfatat for transacting bnsineas. 

COMI*UTji.TIOWS IN COMMISSION. 
40I> Commifisiou is commonly compated at some % on 



the sum of money received 
the transaction. 
402. The sum 



paid oat by the agent in 
which commission is computed is the 



Commission is the percentage ; 
Bate % is the rate ; and 

The sum on which commission is computed plus 
' n is the amount. Hence, 
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I. Hie sum on which commission ) ( Base and rate 
is computed and the rate given, to r is j given, to find per- 
find the commission, J ^ ceniage, 

n. The sum on which commis- \ t Base and per' 
sion is computed and the commis- f is •] centage given, to 
sion given, to find the rate, ) ( find rate. 

TTL ITie rate and the commission \ f Bate and percent- 
given, to find the sum on which f is •< age given, to find 
commission is computed, ) { base. 

IV. The amount and rate given, ^ ( m ^ j ^ 
. j: , ., ,.. • I ' \ Am^ount and rate 

to find the sum on which commis- ?• is •{ 

mn is computed, ) (given, to find base. 

PBOBZJEX8. 

1. In one month an insurance agent receives $1,328 for preminms, 
and his commission is 5^. How much do his fees amount to ? 

2. A commission-merchant bought for a provision dealer 420 
barrels of pork, (^ $21.50, at 1^ commission. How much was his 
commission ? $112,87 j^, 

3. A real estate agent sold a farm of 119}^ acres, at $96 per acre. 
What was his commission, at f ^ ? $71.70. 

4. A miller paid a grain buyer $64.12|^, for buying 15,000 bushels 
of com, at $.57 per bushel. What rate of commissio^id he pay ? 

5. An auctioneer sold a lot of crockery for $41^Kaid received 
$18.72 commission. What was his ^ for selling ? ^^ 

6. A merchant paid an attorney $56.70, for collecting bills to the 
amount of $945. What ^ were his fees for collecting ? 6%. 

7. A wool buyer bought wool at $.44 per pound, and received a 
conmiission of $187.11, at 1 J^. How much wool did he buy ? 

8. If I pay an agent $192.75 for purchasing goods, at ^% commis- 
sion, what is the cost of the goods purchased ? $6,426. 

9. A commission-merchant received $157.75 for selling floury 
conflnission 2j^. How much did the flour sell for? $6.9W. 

10. How much land, at $35 an acre, can an agent buy |rift 
$3126.20, after deducting his commission of 1^%\ 88 JL 



%• 
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11. An agent receives $901.25 with which to pmchase hides, 
after deducting his commission of 3^. What sum will he invest in 
hides ? $875. 

12. A cotton factor received $4,076.80 to be invested in cotton 
at $.28 a pound, after deducting 4^ for his fees. How many 
pounds did he buy ? 14,000. 

13. A tax collector had a warrant for $37,600, upon which he 
collected $18,228, at 1^, and the balance at 5^. What was the 
amount of his fees ? fl, 150.88. 

14. A fruit buyer received $7,815 with which to buy apples, y. 
after taking out his commission of 4^. How much did he use in 
buying apples? ^ $7,000. 

16. A buyer of live stock receives $48450 with which to buy 
sheep, after deducting his commission of 2^ What sum does he 
expend? 

16. A produce commission house in Detroit received $4,725 from 
an eastern miller, to be invested in wheat, less a commission of 
2}^^. How much was the conmiission ? 

17. A commission-merchant who buys produce at 2}^ commis- 
sion, receives $1350.20 with which to purchase beef. How much 
is his commission ? $S6.H. 



'• ♦ •• 
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SECTION V. 

TKOIflT AJV1> ZOSS. 

403* When goods are sold for more than cost, the excess 
is ProJUf or an Advance ; and when they are sold for less 
than cost, the deficiency is Loss, or a Discount, Hence, 

404, ^Profiiy in business, is the sum above cost for 
which goods are sold, or the excess of receipts over expen- 
ditures ; and 

40S* IJOSS is the sum below cost for which goods are 

%^ sold^ or the excess of expenditures over receipts. 

-ft 
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com:i>tjt-a.tions in i^rob'it a.nd loss. 

406« Profit and loss are commonly computed at a ^ on 
the cost. 

407« The cost is the base ; 

The profit or loss is the percentage ; 

The rate % is the rate ; and 

The selling price is the amount or difference. Hence, 

I. Cost and rate given, ^ ) •« j -^^*se and rate given, to 
find gain or loss, f ( find percentage. 

n. Cost, and gain or loss ) . j Base and percentage giv- 



{ 



given, to find rate, ) (en, to find rate. 

m. Gain or loss, and) . j Percentage and rate given, 
rate given, to find cost, [ ( to find base. 

IV. Cost and rate given, ) ^ i Base and rate given, to 
to find selling price, ) ( find amount or difference. 

V. Selling price and rate \ '^ i Amount or difference, and 
given, to find cost, ) ( rate given, to find base, 

Pmobzjems. 

1. A man bought a house and lot for $1,875, and sold it at a 
loss of 4^. How much did he lose ? $75. 

2. If a butcher buys beef at $^08 pier pound, how must he sell it 
to gain 37^^ ? At $. 11 jftft pound. 

3. I bought a cow in the spring for $62.50, and sold her in the 
fall for $45. What ^ of the cost did I lose ? 

4. A grocer pays $12 a barrel foi* mackerel, and retails them at 
$.10 a pound. What ^ does he gain ? ^^f ^* 

5. A grocer by selling butter at a profit of 20^, made $.05 on 
a pound. What did the butter cost him per pound ? 

6. A lumber dealer loses $10.50 per M. by selling a quantity of 
lumber at 37 J^ below cost. What does the lumber cost him per 
M. ? $$8. 

7. A hardware merchant by selling a store at 92^ above 
makes $6. What was the cost of the stove? $1S.76> 
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8. At what price mnst a grocer sell cheese that cost him $.15 
per pound, to gain SBf^ ? $,20, 

9. I sold a watch that cost me $75, at a loss of 8^. For what 
price did I sell it ? . $69. 

10. A carpenter built a house at a cost of $1,280, and sold it at 
a gain of V^%, For how much did he sell it ? 

11. If I gain 30^ by selling sheep at $4.87|^ a head, how much 
did they cost me ? $8.75. 

12. A merchant loses 12^ by selling damaged delaines at $.33 a 
yard. How much did they cost him ? $.S7^ a yd, 

13. A builder erected a church by contract, for $15,300, and lost 
15^ upon its cost. How much did it cost him to build it ? 

14. How shall I mark calico that costs $.16 a yai'd, to gain 25^ ? 

15. A merchant sells sugar at $.15 per pound, that cost him 
$.12^. What ^ does he gain ? j^O^. 

16. A wagon maker sold a lumber wagon that cost him $96, at 
25^ profit. At what price did he sell it ? $120, 

17. A dealer in musical instruments sold a piano for $540, and 
his profit was 20^ How much did the piano cost him ? 

18. A furrier sold a set of ladies' mink furs at 15^ less than cost, 
and lost $10^ on them. How much did he get for them ? 
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SECTION VI. 
STOcjsrs. 

IQSt A Corporation is a company established by law, 
haying power to transact business as an individual. 

409« Stock is the property invested in the business of a 
corporation. 

Note.— stock is often called CiipitoZ, or OapU(U Stock, 

410« A Share is one of the equal parts into which the 
stock of a corporation is divided. It is usually $100. 

411. A Certificate of Stock states the number of 
shares of stock owned by the holder of the certi&cat^^ ox^d 
also the par yalae of a share. 
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412* The ^ar Value of stock is the sum stated in the 
scrip or certificate ; and 

413. The Market Value is the sum for which the 
stock will sell. . 

414* Stock is At ^ar when its market value is its par 
value, or 100^ ; 

415t It is Above i^r when its market value is above 
its par value, or more than 100^ ; and 

416* It is SelofP ^ar when its market value is below 
its par value, or less than 100^. 

417i l^emium is the excess over 100^ in the value of 
stock that is above par ; and 

418. discount is the deficiency under 100^ in the value 
of stock that is below par. 

419. Stock Quotations are published statements giv- 
ing the market value of stocks. Thus, if stock is %% above 
par, it is quoted at 108 ; and if it is 8^ below par, it is 
quoted at 92. 

420. A Stock Sroker or Stock Jobber is a person 
who deals in stocks. 

421 • brokerage is the commission paid to stock bro- 
kers for buying and selling stocks for others. 

Note.— The rate of commission established by the N. T. Board of Brokers 
if \*f, on the par value of the stock. 

com:i>tjtation"s ii^ stocks. 

422. In stock transactions the computations are made on 
the par value of the stock. 
423t The par value is the base ; 
The premium or the discount is the percentage ; 
The rate ^ is the rate ; and 
The market value is the amount or difference. Henoe, 

I. Far value and rate giv- ) ( Base and rale gii)en^ fo 
en, to find premium or dis- f is j find percentage, 
count, ^ ^ g* 
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n. Par value and rate) . j Base and rale given, to 
given, to find market valuey ) \ find amount or difference. 

UL Market value andrate) . j Amount or d^erence, and 
given, to find par value, ) ( rate given,' to find base. 

These three cases cover the ordinary transactions in 
stocks. 

JPBOBZJSM8, 

1. If I buy 17 shares of bank stock at par, and sell it at 5}^ pre- 
mimn, how miicb do I gain ? $93,50, 

2. A man bought 38 shares of the stock of an express company 
at pai', and sold it at 11^ discount. How much did he lose ? 

3. How much will I receive for 192 lOO-doUar shares of insurance 
stock, if I sell it at 24|^ above par ? 

4. Mr. Clark took 7 lOOO-doUar shares in tbe stock of a woolen 
factory, at 18^ below par. How much did it cost him ? $6,090, 

5. If I exchange 65 shares of bank stock at 26^ premium, for 
B.B. stock at 9^ discount, how niany shares will I receive ? 90. 

6. When State stocks are quoted at 82, what is the par value of 
the stock that can be purchased for $2,460 ? 

7. When Panama K.R. stock is quoted at 123, how many shares 
can be bought for $6,642 ? SJt, 

8. A stock jobber bought 50 shares of the stock of a coal com- 
pany at 114j^, and sold it at 135. How much did he gain ? 

9. How many 100-dollar Pacific R.R. bonds can be bought for 
$5694, at ^^ premium ? 

10. Bought 96 shares of the stock of an iron mill at 2^ discount, 
and sold it at 9^^^ discount. How "much did I lose ? $720, 

11. A broker bought 76 shares of mining stock at 4J^ discount, 
and sold it at 7^ premium. How much was his gain ? $87^. 

12. A broker bought 84 shares of R.R. stock at 19^ discount. 
He sold 35 shares at 27J^ discount, and the balance at 8^ discount. 
Did he gain or lose, and how much ? $241.50. 

13. Will I gain or lose, if I buy 112 shares of the stock of a 
transportation company at 17^ premium, and after receiving a divi- 
dend of 9^, sell it at 8^ less than it cost me ? 
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SECTION VII. 

424t Sevenue is the anrnial income which Goyemment 
collects and receives into the treasury, for public use. 

I. GENEBAI. TAXES. 

425i Taxes or duties are sums of money assessed 
upon persons and property, to meet public expenses. 

Notes. — 1. A PoU-Tax is a tax upon the person ; and a Property Tax is a 
tax upon the assessed value of property. 

2. Property is of two kinds \—Bsal Ustate, or houses and lands ; and Per- 
wmH Property^ or movable property. 

8. The general taxes levied or assessed are Road, School, Village, City, 
Town, County, and State taxes; and Special Property Taxes for local im- 
provements. 

426* In the assessment of taxes, assessors must first find 
the rate, and then the tax. 

427t The valuation of property is the base ; 

The rate % is the rate ; and 

The tax is the percentage. Hence, 

I. Valuation and tax giv- ) -g j ^ose and percentage g%\y 
en, to find rate, ) ( en, to find rate, 

n. Valuation and rate) - j Base and rate given, to 
given, to find tax, ) ( find percentage, 

TTT. Tax and rate given, } . j Percentage and rate given, 
to find valuation, ) \ to find base. 

These three cases coyer the ordinary computations in 
general taxes. 

PBOBrJEMS. 

1. A school tax of $433.60 is levied in a district, and the property 
is assessed at $69,860. What is the rate ? .60, or $.006 j. an a dollar. 

2. A tax of $95,985 is levied on a city, the assessed valuatioii of 
Tfhich is $7,674,800. What is the rate ? 



■ V 
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8. If I am assessed at $1,250 on a house and lot, $300 on a vacant 
lot, and $3,000 personal property, how much will my tax be, the 
rate being $.0097 on a dollar ? $J^.1SL. 

4. The assessed valuation of a village is $294,500, and a tax of 
$1,145 is to be laid. What must be the rate ? 

5. A tax of $928.80 for building a bridge, is levied on a town, 
the assessed valuation of which is $967,500. What is the tax on 
property assessed at $1,250 ? $1^0. 

6. A physician whose property was assessed at $2,750, paid a school 
tax of $23.37f . What was the rate of taxation ? 

7. One year, a man whose property was assessed at $1,350, paid 
.85^ village tax, .47^ school tax, 1.05^ county tax, and $1.00 poll 
tax. What was the amount of his taxes ? $26^^, 

d. If the rate is $.001} on a dollar, and the tax is $1178.85, what 
is the valuation ? 

9. If a tax of $473.40 is levied on property assessed at $39,450, 
what is the assessed valuation of property that pays a tax of 
$29.70? $2,1^75, 

II. INTEBNAI. BEVENUE, 

428i Internal Sevenue is the income whicli Govern- 
ment receives from home business, products, and mann- 
^ictiires. 

429t Income Tax is a tax levied npon income. 

430« A I/icense I^ee is a tax levied for a license or per- 
mit to cany on any branch of business. 

481. A Tax on Manufactures is a tax levied upon 
the value of home manufactures. 

001NCPXTTATI0N"S IN" INTB3RN"AXi RKVENXJK. 

432* Income taxes are computed at some legal rate upon 
the income minus the exemptions ; and 

Taxes on manufactures, at some legal rate upon the 
value of the manu&ctured goods. 

License fees are fixed sums established by law. 
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433. The assessed income (i. e. income minns exemptions), 
or the yalne of the manufactured goods, is the base ; 
The rate % is the rate ; and 
The tax is the percentage. Hence, 

Assessed income, or valiie of \ ( Ba^ and rate giv- 
manufactures^ and rate given, to > is •< en, to find percent- 
find tax, ) ( age. 

Pit OBZJEMS. 

10. A lawyer's income for the year 1868 was $8,284, and his ex- 
emptions were $350 for house rent, and $1,000 for hying expenses. 
How much income tax did he pay, the rate being 5^ ? $96.70. 

11. A manufacturer's sales for the year amounted to $58,750, 
upon which he paid a government tax of .3^. What was the 
amount of the tax ? 

12. A milliner pays a license of $10, and her assessed income is 
$825, on which the tax is 5^. How much revenue does she pay ? 

$51.25. 

III. CUSTOMS. 

434* Customs are duties paid to Goyemment on im- 
ported goods and other property. 

Note. — The office at which customs or duties are collected is a Chuiomr 
Mmse ; and a seaport town in which a custom-house is situated is a Port qf 
Entry. 

433* An Invoice is a written account containing a list 
of merchandise sent to a purchaser, with prices and charges 
annexed. 

In cnstom-house transactions, certain deductions are 
made on some kinds of goods, before the duties are com- 
puted. These are tare, leakage, and breakage. 

436* Tare is a deduction made from the weight of 
goods sold in chests, boxes, cases, casks, bags, or other envelr 
ope or covering, on account of the weight of such coyering. 

437* Ijeakage is a deduction made from the quantity 
olliqnora imported in casks. 
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438t Sreakage is a deduction made from the quantity 
of liquors imported in bottles. 

439* Gross Weight is the entire weight of goods and 
case or covering. 

440* JVei Weight is the gross weight minus the tare. 

441. JVet Yatue is the value of goods at the original 
invoice price, after all deductions have been made. 

442. Specific ^uty is duty on the number or quantity. 
448. Ad Valorem ^uty is duty on the net value. 

Note.— A list of rates of duties established by Goyemment is called a 
Tariff. 

COiytPTJXATIONS UT DUTIES. 

444* In ad valorem duties, 

The net value is the base ; 

The rate % of duty is the rate ; and 

The duty is the percentage. Hence, 

L ^ei value and rate <2^ ) :« j ^^^ o^ ^fl^fe given, to 
duty given, to find duty, S {find percentage, 

n. Specific duties are found by multiplying the duty on one 
by the net number. 

JPMOBZXIM8. 

18. The gross weight of 175 boxes of raisins is 33|- lb. per box, 
and the tare is 25^. What is the total net weight ? 

14. What are the duties, at $.25 per pound, on 160 chests of tea, 
invoiced at 62 lb. per chest ? 

15. The duty on opium is 100^^. What are the custom-house 
charges on 125 lb., invoiced at $5.37f per lb. ? 

16. A sugar refiner imports 72 hhd. W. I. sugar, weighing 475 lb. 
each, and 60 hhd. molasses containing 126 gal. each. What are 
the duties, sugar paying $.08 per lb., and molasses $.08 per gal., 
and the tare on the sugar being 12)^^ ? tl>V^^rtt>. 



\ 



252 PEBCENTAGE. 

PJROBI^EMS IN TA.XM8 A.NJ> pUTIMS. 

17. The valuation of the property of a certain county is 
$11,847,500, upon which a tax of $146,909 is levied. How much 
of this tax will be paid by the owner of a foundery which ib as- 
sessed at $14,550 ? $180JiS, 

18. A collector's fees for collecting a town tax were $197.72, and 
the whole tax was $14,829. What rate ^ did the collector receive ? 

19. In 1865, a 6^ tax was required upon the first $5,000 of a 
man's income, and 10^ upon all above $5,000, the exemptions 
being $600 for living expenses, $200 for house rent, and the 
amount paid for taxes. How much tax did a man pay, whose in- 
come was $17,675, and who had paid $453 for taxes? $1,S92J20, 

20. A man pays a state tax of 2%, and a town and county of 3%, 
on property assessed at $10,000. What is the amount of his taxes ? 

21. The duty on tobacco being $.35 per lb. ; and on segars $3 
per lb. specific, and 50^ ad valorem ; what are the duties on 50 
cases of tobacco invoiced at 65 lb. each, and 175,000 Havana segars, 
weighing 2,625 lb., and invoiced at $45 per M. ? $12,950. 

22. Upon the property of a city assessed at $3,824,600, a tax of 
$72,667.40 is levied. Make a table, embracing the tax on $1 to $10, 
from which the tax list can be computed. See Manual 



>• ♦ •» 



SECTION VIII. 

445. If a person hires a house or a farm, he pays the 
owner for the use of it. If a person hires or borrows money, 
when he pays the debt, he also pays an additional sum 
for the use of the money. And when a person pays a debt 
after it is due, he pays an additional sum for the credit ; 
I. 6., for the use of the money after the debt is due. 

446. Interest is the sum paid for the use of money. 
447* t^ncipai is the sum for the use of which interest 

ia paid. 
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4I8« Amount m the sum of principal and interest. 
419. Sate per Cent per Annum is the interest on 
$1 for 1 year. 

450. Simple Interest is the sum paid for the use of 
the principal. 

451. Compound Interest is the sum paid for the use 
of interest. 

452. A Partial Payment is a payment of a part of 
an obligation due, or that is drawing interest. 

453* leg at Sate is the rate of interest allowed by law. 

Note. — ^Any rate of interest greater than the legal rate is Usury . 
454* TABLE OF LEGAL BATES OF INTEBEST. 



WHSK NO BATE 18 NAMKD. 






La. 

N.Y., Conn., Mich.,Wi8., 
!Mlnn., S. C, Gko., Utah, 
and Hudson Co., N. J. 
Ala. and Tex. 
Cal., Or., Kan., Neb., 
W. T., Nev., and Col. 
All the other States, 
D. C, and bank inter- 
est in La. and Kan. 



BA:TB8 ALLOWXD BT BPXOIAL OONTBAOT. 



Not 
exceeding 



10^ 



Any rate 

per cent 

agreed 

npon. 



Fla. and La. 
r Ohio, Iowa, Miss., Ark., 
•< Utah, and for borrowed 
( money in Mich, and III. 
< Wis., Tex., and on judg- 
( ments in Minn. 

Neb. 

Kan. 
^ R. L, Minn., Cal., W. T., 
I Nev., and Col. 



CASK I. 
Computations of Simple Interest. 

455, In all the previous Sections of this Chapter, rate % 
is a fixed sum without regard to time. But in interest, the 
entire rate per cent paid on $1, depends upon the time. 
Thus, if the rate is 6^ per annum, the rate % on $1 for 1 
year is .06 ; for 3 years it is 3 times .06, or .18 ; for 6 
months or \ year is \ of .06, or .03, etc. Hence, 

The raJtey or the percentage on $1, is the product of the raJte 
per cent per annum and the timje expressed iu 'yeax** 
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I. GENEBAIi METHOD. 
456t Ex. What is the interest of $287.50 for 3 years, at 

Explanation. — Since the rate is 1% 
per annum, the interest for 1 year 
is .07 times the principal, and the 
interest for 3 years is 3 times the 
interest for 1 year. We therefore 
multiply $287.60 by .07, and the 
product, $20,125, by 3. The final 
result, $60.37^, is the required interest. Hence, 

Interest for years is the product of principal, rate, and time. 



BOLUnON. 

$28 7.50 PHncipak 
,0 7 Bate. 

$20,125 Int, for '^yr. 
$6 0.3 7 5 IntforZyr. 



JPMOBZJEMS. 

1. What is the interest of $515.50 for 1 year, at 6^ ? $30,93. 

2. What is the amount of $325 for 1 year, at 6^ ? (See 448.) 

3. What is the interest of $117.25 for 2 years, at 5^ ? $11,72^. 

4. If I borrow $390 for 4 years, at 7^, what amount will be due 
at the expiration of the time ? $499.20, 

5. What is the interest, and what the amount, of $1,068.50 for 1 
year, at 8^ ? Amount, $1, 153.98. 

457. Ex. What is the in- 
terest of $654.75 for 1 yr. 5 
mo., at 6% ? 

Explanation. — Since 1 yr. 
5 mo., or 17 mo., is || yr., we 
first find the interest for 1 yr., 
as in (156) ; and then multiply 
this interest, $39,285, by j^, 
the required time. That is, 
when there are months in the 
given time, we 

Multiply the interest for 1 year by the number of wtovUhs^ 
and divide the product by 12. 



BOLUnON. 

$6 5 j^75 PrindpaL 
.0 6 RaU. 



$39,2850 Ifd.M\yr. 

17_ 

27i995 
89285 



$667,845 \^12^ 
$55.6 5-\- iJ^M^y^n 

i or 1 yr. 5 moi 
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Notes.— 1. In computations, the partial results should be carried to four 
decimal places. 

2. In final results, if the mills are 5 or more, it is customary to call them 

1 cent, and if they are less than 5 to reject them. (See 163.) 

6. What is the interest of $2,160 for 1 year 3 months, at 7^? 

7. What is the interest of $39.25 for 2 yr. 8 mo., at 5^? 

8. What is the amount of $1,278 for 11 mo., at 7^ ? $1,360.01, 

9. Find the interest of $9,600 for 3 yr. 1 mo., at 4^. 

10. How much interest, at 8^, must I pay, for the use of $2,575 
from May 11, 1868, to Sept. 11, 1869? $274.67. 

458. Ex. What is the bolution. 

interest of $761.26 for 2 2yr.S mo. 16 da. = 29.6^^ mo. 

yr. 6 mo. 16 da., at 8^ ? $76 1.26 Prindpai. 

Explanation. — Since 30 .O^nau. 

days are 1 month, every 3 S 6 0.9 00 

days are 1 tenth of a month; 29.5^ 

16 days are V" tenths or 203 

5| tenths of a month ; and 3 04,5 

2 yr. 5 mo. 16 da. are 29.5^ Ais^ 

29 5- 

mo. or —^-^ yr. We there- S 17 98.58 [12 

S 1 A9 88i^\^^'^'^^^' 
fore multiply the interest "^ ' o^( smo.uda. 

for 1 year by the nnmber of months, and divide the product 

by 12, as in 457. 

JPMOBZJSM8. 

11. What is the interest of $198.50 for 4 mo. 9 da., at 4^? 

12. What is the interest of $10,796 for 2 yr. 1 mo. 24 da., at 7^ ? 

13. Find the amount of $18,450 for 1 mo. 15 da., at 6^. 

14. How much interest, at 6^, has accrued on a note for $94.75, 
that has been due 3 yr. 2 mo. 6 da. ? $18.10. 

15. What is the amount of $978.18 from Sept. 24, 1867, to Oct. 
25, 1869, at 8^? $1,1^1^^ 
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II. SIX FEB CENT METHOD. 

459« The interest of $2 for 1 year, or 12 months, at 6%, or 
of $1 for the same time, at 12^, is $.12. Hence, 

I. Ihe interest of any sum at 6% is the same as the interest of 
one half that sum at 12%, 

n. At 12% per annum, the rate is 1% per month. 

Ex. Find the interest, at 6C 

' ''"' SOLUTION. 

of $52.69 for 2yr. 3 mo. 18 da. 2 yr.S mo. 18 da. =2 7.6 mo. 

Explanation. — We first di- ^5 ^^ g 1 ^ 

vide the principal, $52.69, by $26.31^5 k the PHn, 

2, to find the sum on which .2 7 6 Rau at \%p^m^ 

to compute interest at 12^ 158070 

(I.). We then multiply this 18 J1.J4.i5 

result, $26,345, by the rate 52690 

at 1^ per month, which is $ 7.2 7 122 inUr^a. 
.01 of the time expressed in 
months (IL). The final result, $7.27, is the required in« 

teres t. 

:prob 1.JEM8. 

16. How much interest, at 6^, will be due in 5 yr. on a loan of 
$5,790? $1,737, 

17. What is the interest of $728.18 for 1 yr. 11 mo., at 6^? 

18. If $2,765 be placed at interest at 6^, Mar. 14, 1869, what 
will be due Dec. 13, 1870 ? $3,054,86. 

19. What is the interest of $20 for 12 yr., at 5^ ? 

(6^— i of itself =5^.) $1M, 

20. Find the amount of $417.61 for 8 yr. 7 mo., at 8^. 

(6^ + i of itself = %^,) $537, SfB, 

III. SEVEN PER CENT METHOD, FOR DAYS. 

460* Computing interest on the basis of 30 days to a 
month, gives 360 days to a year. Hence, 

I. The product of any principal multiplied by any given 
number of days expressed as hundredths, is the interest at 860% 
per annum, or 1% per day. 
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n. The product of any principal mvUiplied by any gixjen 
number of days expressed as ihausandlhs, is the interest at 36% 
per annum, or ,l%per day, 

nL The interest at 36% divided by 6 gives the interest at 6%, 

lY Interest at 6^ plus interest at 1% equals interest at 7%. 

Ex. What is the interest of $125 for 63 days, at 1% ? 

Explanation. — ^We first multiply solution. 

the principal, $125, by .063, and ob- $126 Prin, 

tain $7,875, the interest at 36^ (n.). '^^^ 

We divide this result by 6, and ob- ^ ^^ 

tain $1.31|, the interest at 6% (IH.). ^^^ 

We then divide this result by 6, and S 7.8 7 5 [ 6 

obtain the interest at 1% ; and add- S 1.3 125 ^6 

ing the last two results, we have .218 7 5 

$1.53|, the required interest (IV.). $ 1.53125 inu 

21. What is the interest of $735 for 27 days, at 7^ ? $3.86. 

22. What is the amount of $250 from Jan. 18 to March 30, 1868, 
at 7^ ? $253.50. 

23. Dec. 24, 1868, 1 borrowed $25.50, and paid it June 1, 1869, 
"Vlith 7^ interest. What amount was due ? 

24. What is the interest of $46.76 for 90 da., at 7^ ? $.80, 

25. What is the amount of $1,250 for 63 da., at 7^ ? $1,265.31. 

461 • !Rules for Computing Interest. 

L General Method. 

1. For 1 year, MvUiply the principal by the rate. 

2. For 2 or more years. Multiply the int^est for 1 year by 
ffie number of years. 

8. For any other time. Multiply th^ interest for 1 year by 
the time expressed in months and tenths of a month, and divide 
ihe product by 12. 
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n. Six Per Cent Method. 

Divide the principal by 2, and mvUiply the quotient by .01 
of the time expressed in months. 

m. Seven Per Cent Method, for Days. 

1. MuUiply the principal by ,001 of the number of days. 

2. Divide the product by 6, and to the quotient add ^ of 
itself. 

Notes.— 1. 860 days + ^^ of 360 daya (5 days) = 865 days. Hence, if 
interest for days is required at 865 days to a year, subtract firom itself ^ of 
the interest found by the 7% method. 

2. To find the amount, we may first find the amount of $1 at the given 
ratQ for the given time, by any one of the above rules, and then multiply 
the principal by this amount. 

8. The months and days may be reduced to the decimal of a year (see 
356, IL)) and the interest for 1 year, at the given rate ^, may then be multi- 
plied by the time expressed in years and decimals of a year. 

ritOBZJEMS, 

26. What interest must I pay for the use of $278.64 for 3 years, 
at 7^? 

27. What is the amount of $473 for 7 yr. 7 mo., at 5^ ? 

28. What is the interest of $419.84 for 1 yr. 11 mo. 18 da., at 
5^ ? $41.^. 

29. A debt of $1,560 was contracted May 23, 1868. How much 
was due June 18, 1869, interest at 6^ ? $1,660.10. 

30. The balance due on a mortgage, Nov. 20, 1868, was $8,750. 
What was the amount due Aug. 20, 1869, interest 7^6? 

31. What is the amount of $75 for 8 yr., at 10^ ? $1S5. 

32. A note for $1,116, bearmg date Albany, N.Y., Oct. 9, 1866, 
was paid Oct. 9, 1869, with interest. What amount was paid ? 

33. What amount was due Aug. 5, 1869, on a note for $1,65^ 
dated Philadelphia, Dec. 5, 1867 ? $1,816. 

34. I bought a house and lot in Cleveland, for $4,760, paymg 
$2,000 down, and giving a mortgage for the balance, due in 8 yem 
What was the amount of the mortgage when due ? $S,$4^ 

35. How much was due. May 3, 1869, on a note for $9,860. dated 
Ban FranciBCO, July 8, 1867 \ 
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86. What is the amount of $743.18 for 1 yr. 10 mo. 12 da., at 8^ ? 

37. If I borrow $12,500 in New Haven, Conn., and loan it in 
New York, how much do I gain in 1 yr. 7 mo. ? $197,92, 

38. If I loan $1,500, at 7^, Aug. 17, 1869, how much will be 
due June 30, 1871 ? $1,696.29. 

39. What is the interest of $10 for 15 yr. 4 mo., at 6^ ? 

40. A note for $293, dated Detroit, Apr. 26, 1867, was paid Jan. 
26, 1869. What was the amount paid ? $328,89. 

41. At 7^, what is the amount of $73.49 from Nov. 27, 1867, to 
Feb. 7, 1870 ? $8^.78, 

42. A man bought a farm in Minnesota for $2,280, paying $1,000 
down, and the balance in 10 months, with interest. How much was 
the last payment ? - $1,354,67. 

43. Find the amount of $856.75 for 2 years, at 5^. $942,42^, 

44. How much interest wiU I have to pay on a loan of $7,650 
for 20 days, at 7^ ? ' * , $29.75, 

45. What is the amount of $25,390 for 7 months, at 10^ t 

46. Jan. 10, 1869, I borrowed $1,280 in Hartford, Conn., and 
paid it Aug. 7, 1869, with interest. How much did I pay ? 

47. What is the interest of $1,310 for 1 yr. 1 mo., in Va. ? 

43. How much wDl be due June 19, 1871, on a note for $1,750, 
dated Boston, June 19, 1869; with interest ? $1,960, 

49. Find the amount due Mar. 17, 1870, on a note for $217.86, 
dated St. Louis, Sept. 17, 1867, with interest. 

50. A man who is paying $375 a year for house rent, borrows 
$5,000, at 6^, with which he buys the house. Does he gain or 
lose by the transaction f He gains $75 'per annum. 

CA.SK II. 
Compound Interest. 

462* In computing compound interest, 

I. The amount of the principal for 1 year is the principal 
for the second year, the amount of this principal for 1 year cs 
the principal for the third year, and soon. • ' 

n. The final amount minus the principal is the interes.!. 
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Ex. What is the amount of $127.50 at compound interest* 
for 2 yr., at 6% ? What is the interest ? 

Explanation. — Since the solution. 

amount is the product of the S 127. SO Prin. 

principal multiplied by 1 ^-^^ i + ♦•««». 

plus the rate (see 461, Note 7660 

2), we multiply the principal, 1275 

$127.50, by 1.06, and obtain $135.1 5\ PHn%^&%^ 

$135.15, the amount for 1 ^-^^ ^ + **«^ 

year. We multiply this 810 9 

amount by 1.06, as before, 13515 

and obtain $143,259, the re- $ H 3^ 5 9 Anu.M « yr. 

quired amoimt for 2 years. J 2 7.5 Prin. 

Then, subtracting the prin- $15,759 int. 
cipal, $127.50, from this 
amount, we have $15.76, the required interest 

Note. — ^When iDterest is due semi-annually, quarterly, or monthly, th« 
amoimt of the principal for the fixed period of time is the principal for the 
next period. 

PROBIiEMS, 

51. What is the amount of $721.45 for 3 years, at 6^ compound 
interest ? $859,26, 

52. What is the compomid interest of $75.50 for %^ years, at 6^ 
payable semi-annually If $12.03, 

53. The principal is $25.75, the time 4 years, and the rate 7^ 
compound interest. What is the amount ? 

64. How much will $525 amount to in If years, at 7^ compound 
interest, payable semi-annually ? $582.08, 

65. What is the compound interest of $437.50 for 1 yr. 3 mo., at 
65^, payable quarterly ? 

56. At 24}^, interest payable monthly, what is the compound 
interest of $575 for ^ yr. ? 

57. What is the difference between the simple and the compound 
interest of $5,425 for 4 years, at 6^ ? $121j9i. 
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SOLUnON. 



$9 60 Pri n. l^ 
$i80 

.0 93 



C-A.sk III. 
Partial Payments. 

4C3« When partial payments are made npon notes, bonds, 
mortgages, or other obligations bearing interest, the U. S. 
Courts have established the following principles : 

L Payments must he applied in the find place to the dis- 
charge of interest due, and the balance toward the discharge of 
the principal. 

n. Interest must not be added to the principal so as to draw 
interest. 

m. The principal must remain unaltered, when a payment 
is less than interest due. 

Ex. A note for 
$960, at 6% interest, 
was given Apr. 10, 
1868. A payment of 
$225 was made Jan. 
19, 1869, and another 
of $25, Nov. 3, 1869. 
What amonnt was 
due Jan. 5, 1870 ? 

Explanation. — ^We 
first find the amount 
of the principal from 
the date of the note 
to Jan. 19, 1869, the 
time of the first pay- 
ment (see 461, 11.), to 
be$l,004.64. We 
next subtract the pay- 
ment, $225, from this 
amount (I.), and have 
a remainder of $779.- 
64 for a new princi- 
pal. Since the pay- 



4S2 



$ i^.6Jf, IfU. to Ja/n. 19, 1996. 
96 Prin. 



$10 J^.6 Jf Amt. du6 Jan. 19, 1869. 
225 Payment, " •» 

$7 79.6^NewPHn. \^2 

$389.82 

12994- 
194910 
S8982 
38982 

$ 44.959 2 4 Int. to Jan. li,lS^{i. 
779.64 Prin. 

~ — ■ ■ — ■ ■ ■ 

$824.59924 Ami. to Jan. B, 1870. 
2 5 Payment, Nov. 8, 1869r 



$7 99.60 



Amt. due Jan. 6, 187(X 
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pient, $25, made Nov. 3, 1869, did not exceed the interest 
due (m.), we find the amount of $779.64 from Jan. 19, 
1869, to Jan. 5, 1870. Then, subtracting from this amount, 
$824.59924, the payment of $25, made Nov. 3, 1869, we have 
$799.60, the required amount due Jan. 5, 1870. Hence, 

« 

464. !Rute/br Computing Interest in Partial Payments. 

I. From the amount of the principal computed to the time 
when the payment or sum of the payments equals or exceeds the 
interest due, subtract the payment, or sum of the payments. 

n. The remainder is a new principal, vnth which proceed as 
before. 



v> 




PROBI^EMS. 

58. On Nov. 5, 1867, the face of a mortgage on a farm in Mich, 
was $2,875, and $1,000 was paid Aug- ^V. 1^^^* What amount 
was due May 17, 1869 ? .^ • ' $2,140,51. 

59. A mechanic bought a house and lot in Salem, Mass., for 
$1,750, paying $500 down. One year afterward he paid $387.50. 
How much then remained due ? $937.50. 

60. Upon a note for $765, dated BuflGilo, N. Y., Mar. 14, 1867, 
there was paid, Oct. 81, 1868, $50 ; and June 11, 1869, $285. 
note was taken up, Sept. 25, 1869. How much was th^i due r 

,61. May 7,^1867, a capitalist loaned $10,000, at 6^. Dec.'sS,- 
1867, $4,800 was paid ; and July 14, 1868, $3,750. What sum was 
due Jan. 3, 1869 ?v ' ^^ $2,020.0^. 

VT., N. H., AND CONN. BUIiES. 

465. When a note or other written obligation contains 
the words "with interest annually," or "with annual in- 
terest," the interest on the principal is due and payable at 
the end of each year. In some States the law allows to the 
holders of such obligations, simple interest on the unpaid 
yearly interests until they are paid, see Maniiai. 

The differences between the U. S. Court Bule for com- 
puting interest in partial payments, and the rules in Yi, 
N. H., and Conn., are aa iolloN<j» \ 



Z. 
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I66t Termont. 

L Unpaid yearly interests draw simple interest from the time 
they become due untU they are paid. 

TL All payments draw interest from the time they are made 
to the end of the year, or to the time of final settlement. 

TTT. Interest on unpaid yearly interests does not draw interest 

467* A^ef/^ Mamps^ire. 

L Payments made expressly on account of interest accruing 
hui not yet due, do not draw interest. At the end of the year 
they muM he applied to the payment of the interest then accrued. 

n. In all other respects the rule is the same as in Vermont. 

NoTBS. — ^1. In compnting annual interest in these States, the computa- 
tions must be made for intervals of 1 year, or to the time of final settle- 
ment, when that occurs within a year. 

2. The interest in partial payments is computed by the XT. S. Court Rule, 
unless annual interest is stipulated in the note or agreement. 

4S8t Connecticut. 

L Interest is oHhwed on payments to the end of a year, when 
they exceed the interest due, at the time they are made ; or to 
the time of settlement, when that occurs urithin a year. 

TL When a year or more passes from the date of any com- 
putation, unthout payments being made, interest is computed for 
the whole time, by the U. S. Court Rule. 

PMOBjLEMS. 

62-65. Find the amotmt due Octl 1, 1869, on the following note, 
computing the interest by the U.S., the Vt., the N. H., and the 
Conn. Bule. 

J/,<fSd Q^ne ^ /<r^Z 

., mn. <^^^«. 

^^Indorsements on the back of this note ^ Oct! .17, 1867, $250; 
WebrfeS, 1868, $100; Decf 80^1868, $50; July 17^,*1869, $225. 

U.8,Ride,$l,U944; R ark? JV.H.,$ 1,447 .82 ; C<mn.,$l^l%^.^^- 

» 
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Converse Operations in Interest. 

469. In computations in interest. 

Principal is the base ; 

The product of rate % per annmn and time expressed in 
years, is the rate ; 

The interest is the percentage ; and 

Interest is the product of the three factors, principal, 
rate, and time. Hence, 

I. Principal^ rale and) . j Base and raJbe given, to 
time given, to find interest, ) \ find percentage. 

TL Interest, rate and time ) •„ j Percentage and rate giv- 



\ 



given, to find principal, ) {en, to find base, 

m. Principal, rate and) . ( Base and rate given, U 
time given, to find amount, ) \ find amount. 

IV. Amount, rate and) . ( Amount and rate given, 
time given, to find principal, ) ( to find base. 

V. Principal, interest and ' 



time given, tofitid rate, and 

YI. Principal, interest 
and rate given, to find time, ^ 



are 



Base, percentage, and one 
of the two factors of rate 
given, to find the other fac* 
tor. 



Note.— In V. and VI., the product of three factors (interest), and two of 
the factors (principal and rate, or principal and time) are giyen, to find the 
third fkctor. 

JPBOBI^JSMS. 

66. What is the interest of $580 for 11 mo. 27 da., at 6^ ? 

67. What is the interest of $119.50 for 1 yr. 7 mo. 18 da., at 

68. The interest is $56, the rate .06, and the time 2 mo. 10 da. 
What is the principal ? $J^,800. 

J9. I loaned a certain snm of money, at 7^, and received $98.88 
as the interest for 1 yr. 8 mo. 24 da. What was the som loaned I 

70. What is the amotmt of $7,865 for 2 yr. 4 mo., at b^ ? 

71 What is the amonnt of $890 for 7 mo. 10 da., at 9^ t 
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72. What principal put at interest at 6^, will amount to 
$1^073.10 in 1 yr. 7 mo. ? $980, 

78. What principal put at interest at 4^^, will amount to $182.20 
in 5 yr. 4 mo. 12 da. ? 

74. The interest is $118.80, the principal $2,800, and the time 
5 mo. 19 da. What is the rate? ,0 /^ 

75. At what rate will $508.50 earn $80,609 in 2 yr. 2 ma 
18 da. ? 8^. 

76. In what time will $475 earn $71.25, at 6^ ? 

77. The principal is $684, the interest $108.68, and the rate 10^. 
What is the time ? 

78. What is the interest of $8,750 for 1 yr. 1 mo. 18 da., at 1^ ? 

79. What principal, at 5^, will produce $19.09 interest in 2 yr. 
8 mo. 18 da. ? $166. 

80. The interest of $6,000 is $805, for 1 yr. 11 mo. What is the 
rate ? 7$(„ 

81. I paid $165.87^ for the use of $1,850, at 7^. What was the 
time ? lyT,9mo. 

82. The principal is $288, the rate 7^, and the time 8 yr. 4 mo. 
10 da. What is the amount ? $355.76, 

88. The principal is $19,600, the amount $21,047.95, and the rate 
4j5^. What is the time ? lyr.7 mo, 21 da, 

84. New York, Jan. 25, 1869, 1 paid $169.85, the amount due on 
a note given Sept. 15, 1865. What was the face of the note ? 

85. At what rate will $560 amount to $659.40, in 2 yr. 11 mo. 
15 da.? 6i. 

SECTION IZ. 

S> I S C O UJVT. 

470t SHscount is a sum deducted for the payment, 
before it becomes due, of a note or other debt not drawing 
interest 

471* The JFace of an obligation is the sum to be paid 
when the obligation is due, or At MaiurUy, 
12 
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472. "Present TVbrlh^ or Proceeds y is the face of an 
obligation minus the discount. 

47S. Commercial Viscounty or Per Cent Off, is a 

deduction, from the face of the obligation, of some % agreed 

upon, without regard to time. 

NoTBcWhen the sum deducted depends upon both rate and time, it is 
sometimes called True BiscourU. 

OOM3>XJT-A.TION"S IN* JDISCOXTNTr. 

171. In Computations in Discount, 
Present worth or proceeds is the base ; 
The product of the rat.e per cent per annum and the time 
expressed in years, is the rate ; 
The face of the obligation is the amount ; and 
The discount is the percentage. And 

47S. In Commercial Discount, or Per Cent 0£^ 

Invoice price, or the face of an obligation, is the base ; 

Bate % off is the rate ; and 

The commercial discoimt is the percentage. Hence, 

1. Invoice price or face, ) ( ^ , 

and rate % off given, to find [^\ ^a^ '^rid rate given, to 
commercud discount, ) I to find percentage. 

n. Face, rate % per an- ) { . 
num and tvmegive>i. to find \ ^ \ ^""T^ '''^ "^ ^vom, 
proceeds, ) (tofindbtu>e. 

JPBOBZJEMH. 

1. What is the commercial discount on a bill of goods invoiced 
at $375.75, sold on 3 months' tune, at 2^^ off for cash ? $9.39. 

d. If I buy a bill of goods amounting to $237.50, on 30 days, 8^ 
off for cash, what is the commercial discount ? 

3. A merchant buys a bill of goods amounting to $1,802.40, 
on 8 months' time, and is allowed 5^ off for cash. What sum does 
he pay ? $1,2S7M. 

4. When money is worth 6^ per annum, how much must be dit-* 
counted for the present payment of a note for $375.70, due !» 
8 months ? $144^ 
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5. What is the present worth of a note for $304.50, dne m 1 yr. 
3 mo., when money is worth 7^ ? $£80. 

6. Find the present worth of, and the discount on, $56, due in 
7 mo. 6 da., in New York. 

7. A merchant bnys a bill of goods, invoiced at $075, on 60 days. 
If 5^ off is allowed for cash, how much will he gain by borrowing 
tie money at 7^, and cashing the bill ? $37,944, 

8. A farmer bought a horse for $140, giving his note due in 
1 year. 4 mo. 24 da. afterward he paid the note, the holder allow- 
ing discount at 7^ How much did he pay ? 

9. Which is the greater, the interest or the discount of $1,712 for 
1 year, at 7^, and how much ? The interest^ $7.8^. 

10. Sold a bill of goods amounting to $1,260, on 4 months, and 
made the buyer the customary discount of 5^ off for 30 days, and a 
further discount of lOj^ off for cash. What were the cash proceeds 
of the sale? $1,077.30. 

11. An invoice of books, at retail prices, amounts to $920, the 
commeieial discount is 25^ off, and 2|^^ off for cash. What are the 
net proceeds of the invoice % $672. 7B. 

12. What is the difference between discounting a bill of guods 
it 20^ and 5^ off^ and discounting the same bill at 5^^ and 20^ off? 



»• ♦ •• 



SECTION Z. 

GOYB!RJVMJSJ\rT S JS C IT ^ I TIJE S . 

476* A Sond is a written obligation from one person or 
party^ securing to another the payment of a given sum at 
a specified time. 

477» Whenever the TJ. S. Government borrows money, it 
gives to the lender a bond for the som borrowed, with 
interest payable semi-annually, or annually. 

478t Government Securities are bonds, or certifi- 
cates of indebtedness, of the Government, to the holder of 
fhosame. 
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479t The principal U. S. Securities are 7-30's, 6-20's, 
10-40's, 5's of 71, 5's of 74, 6's of '81, and the U. S. Pacific 
K E. Currency 6's of '96, '96, and subsequent dates. 

The rates of interest on these securities are, on 

The 7-30^Sy 1^^%, payable in legal-tender notes ; 

I'he 5'20's, and 27ie 6's of '87, 6%, payable in gold ; 

The /0'4^0'Sy 5%, payable in gold ; 

The IT. S. Pacific li. H. Currency 6'$y 6^, payable 
in currency. 

Notes. — 1. The interest on Government bonds for small denominations, 
as $50 and $100, is payable annually^ as was also the interest on the 7-90*s. 

2. The 5-20^8 can be paid at any time from 5 to 20 years from date, at the 
option of the Government. They were issued in 1862, '64, *65, '67, and *68. 

8. The 5-20*8 of '67, '68, were issued in those years, to take up the 7-80'8. 

4. The 10-40'8 can be paid at any time from ten to forty years from date. 
at the option of the Government. They were issued in 1864. 

5. The U. S. Pacific R.R. Currency 6's were issued in 1865 to 1869 inclu- 
sive, and are due in from 1895 to 1899 inclusive, according to date of issue. 

SECURITIES. 

I80t The par Talue or face of the bond is the'base ; 
The rate % of premium or discount is the rate ; and 
The market value is the amount or difference. Hence, 

I. Face of bond and rale ) jg j ^ase and rate given, to 
given, to find market value, ) \ find amount or difference. 

II. Market value and raie) • j Amount or difference and 
given, to find face of bond, ) \ rate given, to find base. 

PJtOBIiBMa. 

1. How much will 3 lOOO-dollar 7-80 bonds cost, at 8J^ premium ? 

2. If I seU $21,500 of Missoori 6's, at 32^ discount, how much 
Ihall I realize ? $H,eW, 

3. When gold is worth 124, what amount of currency can be 
bought for $5,400 in gold ? 

4. A capitalist invested $10,176 in New York City bonds, at 4^ 
discount. What amount in \)ond« ^\<^\i^ T^ic^V^e^ $10,600. 
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6, What is the gold ralne of $a,48B of currency, when gold is 

6. When gold is 140, which ia the bett«r inTratment, 7-30's at 
lOa, or «)( a-aO'a at 108 ) 

7. A broker bought 5 800-dollar 6;^ county bonds, at 8J<£ dio- 
cotmt, and afterward sold them at 0^ discount. How much did he 
lose by the transaction } tS2M. 

8. Ifl invest $5,400 in Pacific R.R 8'b, at 38^ below par, what 
will be the annnal interest due me? The interest will be what 
rate per cent upon the investment t Int. $^50 ; raU, 8t^. 

9. A capitBlist invests |20,S<)0 m U. 8. 10-40'a, at %^ premiam. 
If gold is worth ISS, what % in currency does he receive upon his 



SSOTION XI. 




481. A ^^"Omissofy JVote is a written promiae to pay 
a certain Emm of money, at a Bpeci£ed time, for value 
received. 

OOHHON FOSH OF A FBOMIBSOBV NOTE. 
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I82t The Maker of a promissoiy note is the person 
who makes or sigDS the note ; and 

I83« The ^ayee is the person to whom, or to whose 
order, the note is to be paid. 

181 • An Jndorser is a person who signs his name upon 
the back of a note, as security for its payment. 

485* A Negotiable JVote is one that may be bought 
or sold. 

Notes. — ^1. A note payable to the hearer, or to A. B. or hearer^ is negotiable 
without indorsement. Otlier notes, payable to A B, or order, or to the order 
qf A, B,f are not negotiable without the indorsement of A, B, 

2. The sum for which a note is given should be written in words in the 
body of the note. The note should also contain the words " value recMfed." 

8. If no mention of interest is made in a note, it draws interest from the 
day it is due. 

486. S>ajys of Grace are three days allowed after the 
time specified in a note has expired, before the note is 
legally due. 

487. The Jifaturity of a note is the termination of the 
period of time it has to run. It is the last day of grace. 

Note. — ^If the third day of grace fells on Sunday or a legal holiday, the 
note matures on the second day of grace. 

488. A ^Protest is a written notice, in due form, to the 
\^ indorser of a note, that the note has been presented to the 

maker, at maturity, for payment, and has not been paid by 
him ; and that the holder looks to the indorser for payment 
of the same. ^ 

Notes. — ^1. A protest must be served on an indorser of a note on the last 
day of grace, to hold him responsible. 
• 2. Protests are usually made out and served, by an ofllcer called a Notary 
Public. 

489t A Sank is an institution which receives deposits, 
loans money, and issues drafts, bills '^f exchange, and ban!: 
bills that circulate as money. 

490* A Savings^Sank only receives money on deposit^ 
paying interest on the sums deposited. 
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491 1 A Sank-^ote is a note payable at a bank. Bank 
bills are also called bank-notes. (See 211.) 

OOMMON FOBM OF A BANK-NOTE. 
^/,000. J(^ ^/, QK,n, /6, /S'^p. 

I92t Sank discount is interest paid in advance, to a 
bank, for the loan of money on a note. 

I93. The JPace of a note is the sum due at maturity. 
If the note is on interest, the face is the amoimt of principal 
and interest. 

I9lt The !l^oceeds of a note is the face of the note 
minus the interest. 

495* In computing bank discount, 

The face of the note to be discounted is the principal, or 
base ; 

The interest on the face of the note for the given time, at 
the given rate, is the bank discount, or percentage ; 

The proceeds of the note is the difference ; and 

The product of the rate % per annum and the time ex- 
pressed in years, is the rate. Hence, 

L Fojce of note, rate and ) c 
time given, to find hanhl ib \ ^^'^M ^<^> ^^ ^^ 
discount, ) ( ^^^^' ^^^^^ *'^^^«^- 

n. Faee of note, rate and } ^ [ Base and rate given, to 
time given, to find proceeds, ) \ find difference, 

m. Proceeds, rate and \ ( 
time given, to find face of [ i& \ I>Wereneeand raie given, 

note, ) { ^fi'^ ^^' 
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JPJtOBZHMS. 



- 



«. 1. What is the bank discoont npon a note for $2,500^' due in 4 
months, at 6^ ? m $51^. 

. 2. What are the proceeds of a note for $650, dne in 00 days, if 
discounted at a N. Y. bank ? $688^. 

- 3. A note for $7,350, due Aug. 12, 1868, was discounted at a 
bank in Charleston, 8. C, May 20, 1868. What were the proceeds? 

^ 4. What sum can be realized at a bank, upon a note for $11,500, 
due in 30 days, at 6^ discount? 

-6. A bank loans $4,500 on a note payable in 4 months, discount- 
ing it at 8^ What is the face of the note ? $^, 626 J^. 

- 6. I obtained $287, at a bank in New Orleans, on a note due in 
8 months. What was the face of the note ? 

n7. a merchant wishes to borrow $2,000 at a bank. For what 
amount must he make his note, due in 60 days, if he gets it dis- 
counted at 6^ ? 

^ 8. What will be the proceeds of a note for $4,500, due in 6 
months, discounted at a bank in San Francisco ? $4^^871^$. 

•^ 9. A manu&cturer in St. Louis wishes to borrow $2,000 with 
which to pay his men. If he makes a bank-note, due in 80 days, 
what will be the face of the note ? $2, 011.06, 

" 10. A merchant buys a bill of goods in Milwaukee, amounting to 
$3,700, on 3 months^ time, or 5^ off for cash. If he -borrows the 
money at a Milwaukee bank, will he make or lose, and how much t 

11. I had a note for $460, dated Detroit, Jan. 9, 1869, and due in 
8 months, with interest. March 19, 1869, I had it discounted at a 
bank, at 8^. How much did I realize from the note ? / 

^12. For what sum must a bank-note, due in 5 months, be .i^pffide, 
to have it produce $1,856 when discounted at the First Nddonal 
Bank of Boston ? $1, 90J^57. 

*' 18. Find' the &ce of a note, due in 6 months, on which I can 
borrow $875 at a Chicago bank. $921,86. 

14. In payment of a debt, I took Chas. Marshall's note for 
$1,600, payable at the Sixth National Bank of Philadelphia, in 6 
months, with interest. Four months afterward, I had it dis- 
counted at the First National Bank of Harrisburg. What were th« 
proceedal 
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SECTION ZII. 

B X C £[;^J\r G £^ . 

4Mt £^xchange is a commercial transaction, in which 
a partj in one place pays money to a second party in 
another place, by means of an order upon a third party, and 
without the transmission of money. 

497. A S>rafty or Sill of JExchange, is a written or- 
der for money, drawn in one place and payable in another. 

EtampTiE. — ^A Chicago merchant, wishing to pay a debt in 
New York, buys at a bank in Chicago, a draft on a New York 
bank, payable to the order of the party in New York. The 
Chicago merchant sends this dnd% to his creditor in New 
York, and the latter indorses it, presents it to the New 
York bank, and receives the face of the draft in money. 

NoTBB.— 1. Any party may give a draft, or " draw " on another party, if 
the second party is debtor to the first. 

2. A draft payable in the same conntry in which it is drawn, is an Inland 
JBiU o/Moehange; and one drawn in one conntry, and payable in another, is 
a Foreign 3iU of Mx^nge, 

498. A StgM 2>ra/T is a draft payable " at sight," i. e., 
when it is presented ; and 

499* A 2ime S>rq/T is a draft payable at a future time 

named in it. 
Note. — Grace is allowed on time drafts, bnt not on sight drafts. 

500. There are usually four parties to a transaction in 
esLchange, viz.. 

The Draper or Maker of the draft ; 

The Suyer or Semitiery or the party who purchases 
the draft ; 

The S>raweey or the party on whom the draft is drawn ; 

The ^ayee, or the party to whose order the draft is 
made payable. 

NoTB.— The maker and remitter of a draft may be the same party, in 
which case there will be but three parties to the transaction. 

32* 
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COMMON FORM OF DBAFF. 

c^ a:^ tf^ ^#^ pay to the order of 

^ai/^i f 38io>^^ ". 

S^ee9v ^une/lee/ - — Dollars, 

Value received, and charge to account of 

c/^^ ^^&i^ ^^. 

Note. — The words At Sig?U% in place of *^ Ten days after sight '* would 
make the above a sight draft. 

COM.PXJT-A.TIONS IN KXCHLSlIS-G-K. 

SOL Drafte or bills of exchange are bought at par, at 
a premium, or at a discount. 

The face of the draft is the base ; 

The rate % of exchange is the rate ; 

The premium or discount is the percentage ; and 

The proceeds of the draft is the amount or difference. 
Hence, 

I. Face of draft and rate \ C ^ 
% <f exchange given, to find [ is \ ^^^ <^^ rale given, to 
■premium <yr discouni, ) { fi-^ P^oenU^e. 

n. Proceeds and rale %\ {4 , ^.-. 

of exchange given, to findy is •< , . . X^ , , 

face of dr<rft, S (''^rale given, to find base. 

Notes. — ^1. The face of a draft plus the premium, or minus the discount, 
is the proceeds. 

2. The subject of Foreign Exchange is not considered in this book. A 
full presentation of it will be found in the Academic Arithmetic of this 

Series. 

JPBOBJLBMS. 

1. At 2^ premium, how much will it cost me to remit $2,700 by 
draft from Grand Rapids, Mich., to Philadelphia ? 

- 2. How much will it cost me to make a remittance of $280 fktmi 
New York to Baltimore, exchange on Baltimore being at ^ dw- 
count f Si78.e0. 
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^ 8. If I buy a draft for $1,285 in Pittsburg, to send to Louisville, 
at }^ discount, how much does it cost me ? $1,^8.58, 

4. How much will a man in Qalena have to pay for a draft on 
Boston for $532, exchange being at 3^ premium ? 

5. A man at Springfield, HI., wishing to remit to a creditor in 
Ilarrisburg, Penn., buys a draft, at 2)^ premium, and pays $246 
for it. What is the fece of the draft ? $2JiO. 

6. A man in Brooklyn, haying $145.50 belonging to a man in St 
Paul, Minn., purchases a draft with it on a St. Paul banker, at 8^ 
discount. What is the face of the draft ? 

-^ 7. What must I pay in Wheeling, W. Va., for a draft on N. Y. for 
$1,2(M), payable 30 days after sight, exchange being at 1}^ premium ? 

NoTB. — On a time draft, both the disconnt and the rate of exchange 
must be computed on the fiice of the draft. $1,2HJ^. 

^ 8. A St. Louis banker discounts « draft on Baltimore for $860, 
payable 90 days after sight, exchange on Baltimore being at 4|^ 
premium. What does he pay for the draft ? $885.37. 

9. A gro<^ in Rock Island paid $611.70 for a draft on New 
York, payable 60 dajys after date, when exchange on New York 
was at 3^ premium. What was the face of the draft ? 

s 10. A broker in Columbus, Ohio, pays $352.62 for a draft, pay- 
able at EnoxTille, Tenn., 80>days after sight, at Xi^ discoimt 
What is the face of the draft ? $360. 
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SECTION ZIII. 

503* Average of Payments is the process of finding 
the time for paying several sums due at different times, so 
that no loss shall be sustained by either party. 

508* The Term of Credit is the time during which no 
interest is paid. 

501a The Average Term of Credit is the average 
time during ^hich no interest is paid on different debts due 
at different times. 
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S05t The JEguaied Time is the date on which seyeral 
debts due at different times may all be paid, without loss to 
either creditor or debtor. 

506a Averaging an Account is the process of find- 
ing the mean or equated time for the payment of the 
balance of the account. 

Equation or average of payments is of two kinds, Simple 
and Compound* 

Wl% Simple Average is one in which the sums are 
either all debits or all credits. 

S08» Compound Average is one in which some of the 
sums are debits, and some are credits. 

S09. A JPocai^ate is any date taken as a standard of 
reference, and with which each given date is compared. 

C-A.sk I. 
The temiB of Credit beginning at the sai^l Date. 
510t Ex. July 1, 1 purchase a saw-mill for $1,200, paying 
$400 down, and agreeing to pay $200 in 3 months, $400 in 6 
months, and $200 in 9 months, without interest. What is 
the average time for the payment of the whole amount of 
the purchase money? 
Explanation. — somnoir. 

The cash payment ^i^^^^r^"^^ .r.r.^ . 

t *>inA 1. 200 for S mo,— $ 600 fori mo, 

of $400 has no J^OO '^ 6 " = 2100'" 1 " 

term of credit, and 2 00 "9 '* = 1800 " 1 ** 

only forms a part ^1200 « ? " z^fjsoo " 1 « 

of the purchase 

money. The use $^800 \ $1200 

of $200 for 3 4 = 4 WIO., ar«r<v« Urtm of ottdM. 

months is the Jvily l^-J^mo.^N(Ai. L 

same as that of 3 

times $200, or $600, for 1 month : the use of $400 for 6 
months is the same as that of $2,400 for 1 month ; and the 
use at $200 for 9 mobths is the same as that of $1,800 fat 
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1 month. The sum of the payments, due at diffierent times, 
is $1,200, and of the equivalent simis for 1 month is $4,800. 
The use of $4,800 for 1 month is the same as the use of 
$1,200 for as many months as the number of times $1,200 
are contained in $4,800. Dividing $4,800 by $1,200, we ob- 
tain 4 = 4 months, the average term of credit ; and July 
1+4 months = Nov. 1, the time required. Hence, 

The product of the sum of aU the payments miUtiplied by 
the average term of credit, equals the sum of the products of all 
the payments multiplied by their respective terms of credit. 

Sll. On this principle is based the 

^ute for finding ihe average time of payment, when the 
terms of credit att begin at the same date. * 

I. Multiply each payment by its term of credit, and add aU 
the payments, and also aU the products, 

n. For the average term of credit, divide the sum of the 
products by the sum of the payments. 

TTT. For the average time of payment, add the term of credit 
to the given date. 

1. March 8, 1 bought a building lot for $800, paying $200 down, 
and agreeing to pay $200 in 4 months, $200 in 8 months, and $200 
in 12 months. Had 1 given my note for the payment of the whole 
amount at once, at what date should it have been made payable ? 

8ept, 8, 

2. May 20, a merchant bought bills of goods as follows : $825 on 
a credit of 8 months, $675 on 4 months, $450 on 2 months, and 
$800 on 1 month. What is the average time for the payment of the 
whole amount ? Av^, H. 

3. On the first day of May, D hired a house at $300 per annum, 
agreeing to pay the rent quarterly. What would be the equated 
time for the payment of the whole ? Dec, 16, 

4 To-day I owe $150 due. in 80 days, $200 due in 60 days, and 
$250 due in 00 days. If I give my note for the whole amount, 
made payable at the average time, when will the note be due \ 
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5. What is the average time for the payment of 5 notes, all 
bearing date June 17 ; one for $300 due in 3 months, one for $500 
due in 5 months, one for |150 due in 7 months, one for $350 due 
in 9 months, and one for $200 due in 1 year ? 

ca,&:ei II. 

The terms of Credit beginning at different Dates. 

512. Ex. March 21, 1 bought a horse for $175 on a credit 
of 4 months ; June 5, a harness for $55 on 3 months, and 
a top carriage for $225 on 4 months. What is the average 
.time for the payment of the three debts ? 

Explanation. — solution. 

To find the dates -^^^- ^^ + ^ ^lo. = July 21 

i*. , xi,^ June 5+3 " = Sept. 6 

on which the sev- „ ^^^ „ ^ q^ ^ 

era! payments fall 

due, we add to $ 17 6 cash, July 21, 

each date the term 56 for i6du. = $ 25 SO for 1 da. 



225 " 76 " = 17100 " 1 



of credit. Since 
the first payment S455 " ? " =$19630 « i« 
falls due July 21, i^l9630\ Si55 
we take that dat« ^^^^ '^ j^3 = 43da. { "^^J^tJlT 
as a focal date. 14^0 

Comparing this ^^^^ 

focal date with 65 =jf^, less than j^ da., dropped. 

the dates on which July 21-\'i3da. = BepL 2. 

the several pay- 
ments mature, we have $175 due at the focal date, $55 in 
46 days, and $225 in 76 days. Proceeding as in Case L, 
we find the average term of credit to be 43 days after July 
21, or Sepi 2, the average time required. Hence, 

When the terms of Credit begin on different dates, 

The earliest dale on which any one of the payments mature8, 
may he taken as the focal dale ; and the tim£ betioesn this date 
and the date on which each of the other payments matures, may 
be taken as the term of credit of that payment. 
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513, On this principle is based the 

^ule for finding the average time of payment j when the 
terms of credit begin at different dates. 

I. Find the time on which each payment becomes due, by 
adding the term of credit to the dale of the transaction, 

IL For the focal dale, take the earliest dale on which any 
one of the payments matures ; and for the term of credit of each 
payment, take the time between the focal dale and the time on, 
which the payment matures. 

m. For the average time of payment, find the average term 
of credit, and add it to the focal date. 

PMOBZBXS. 

^. Find the average time for the payment of the following bills : 

Jan. 10, $415 on 3 months ;^ 
Feb. 25, 175 "4 " j ' ^ 



Apr. 5, 350 " 2 



(( «' k »< 



35 days from Apr. 10, or May 15. 

7. What is the equated time for the payment of three notes, one 
for 1650, dated July 12, and due in 90 days ; one for $565, dated 
July 25, and due in 60 days ; and pne for $445, dated Aug. 14, and 
due in 80 days? Sept. ^. 

8. Ckorge Adams bought provisions as follows : 

Mar. 14, 40 bar. beef, & $17.50, at 3 months. 
May 1, 60 " pork, © 24 " 

June 10, 150 ** flour, @ 8 Terms cash. 
What is the average time for the payment of the whole ? 

9. I make the following advances of money for a friend: Mcy 
19, $107; May 28, $35 ; June 27, $130; July 8, $70; Aug. 24, $80,^ 
and Sept. 11, $175. If I take his note for the whole amount, dated 
at the equated time, what will be the date of the note ? July 19. 

10. B works for C 6 months from May 15, at $60 per month, 
his wages to be paid one half monthly, and the other half in 8 
months. In lieu of receiving his pay according to contract, he 
takes G's note for the whole amount, bearing date from the average 
time, with interest. What is the date of the note ? Oct. 15. 
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C-A.SJffi III. 
Accounts containing both Debits and Credits. 

51 4 • Computations in compound average are based upon 
the following equitable principles : 

L All payments made before the average term of credit ex- 
pireSy should draw interest from the time they are made ; and 

n. All debits not paid till after the average term of credit 
expires, should draw interest from the expiration of the aver- 
age term of credit. 

515t Ex. Find the average time for the payment of the 
balance of the following %. : 

Dr. Robert Lansing. Or, 



1869 










1869 










Jan. 


4 


ToMdse.(^4mo. 


325 


50 


Feb. 


15 


By Cash, 


200 


^0 


(( 


16 


" do. 4 " 


37 


50 


Apr. 


17 


" do. 


75 


00 


Mar. 


1 


" do. 4 "• 


162 


50 












(( 


26 


" do. 4 " 


250 


00 













EXPLANATION.- 

Ist, We find the 
average time of 
the debits to be 
June 12 ; and, 
M, The aver- 
age time of the 
credits to be 
Mar. 4 ; both by 
Case n. 

Sd, Since $275 
was paid 100 
days before it 
was due {i.e, be- 
fore the average 
time at which 
the debits were 



Jan. 



SOLUTION. 

1st.— Averaging the JfebUa, 



4.-^-4 mo. = May 4. 

l^-h4. " = " 16. 
Mar. 1+4 '' = Jidy 1. 
" 26+4, " = " 26. 
Focal date, May 4. 

$325.50 cash payment, May 4* 

37.50 for 12 da. = S 450 for Ida. 



162.50 
250 



i€ 



9425 

= 20750 



'$775.50 
$30625.0 
23265 

73600 
69795 



<c 



58 
83 " 

^ " = $30625 

$775J5 



€€ 



i€ 



€t 



1 
1 

1 



« 



€e 



€S 



3 9.4 = 39 da.i ^^ragtUf^ 
^ \ of credit 



3805*0 
31020 



7030 
Mav k\39 do.- Jum M^IJiSSu^Su^ 
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due), interest 
must be allowed 
on $776.50 — 
$275 = $500.50, 
the balance, for 
100 days (514, 
L); or, wMcli is 
the same thing, 
the term of cred- 
it for $500.50, 
the balance, 
mnst be extend- 
ed a sufficient 
time to average 
the use of the 
$275 paid 100 
days before it 
was due. We 
find this addi- 
tional term of 
credit for the 
balance of the 
account, by mul- 
tiplying $275, 
the sum of the 
credits, by 100, 
the number of 
days before the 
maturiiy of the 
debits, and di- 
viding $27,500, 
the product, by 
$500.50, the bal- 
ance of the %., 
as in 511. The 



HftL-^Averaging the CreMts, 

Focal date, Feb. 15. 

$200 cash payment, Feb. 15. 

7_5f(yr Gl da. ^ $U51l5 for 1 da. 

75 " ? « z^$Ji.51[5 " 1 " 



$275 



$A575 

275 

1825 
1650 



■/ /? z» tfv J i Average term 
1 0.0 = 17 aa,\ ofpaymmK 



175^0 

1650 



100 



Feb. 15 + 17 da. = Mar. ^\ ^o/^J^ 



3d,-~Ai9erogiiiig J>ebU» and Credits. 

Focal dale, June 12. 
From Mar: 4 to June 12 = 100 da. 
$775.50 - $275 = $500.50. 
$275 for 100 da. = $27500 for 1 da, 
500.50*' ? " = 27500 " 1 " 



$27500.0 
2 5025 

2^750 
20020 



$500.5 



5Jf.9 = 55 da.} o/iai. o/^. 



.{ 



Average time 



4730''0 
450^5 



2255 
June 12^-55 da. = Aug. 6^ o/b^ifofT^^ 
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result, 55 days, added to June 12, the date of the maturity 
of the debits, gives Aug. 6, average time required. 

Had the date of the average term of the credits been 
later than that of the average term of the debits, i. e., after 
June 12, we should have dated back, or subtracted, the 
average time of the bal. of the %, from June 12. Hence, 
516. !Rule for Computing Compound Average. 

L Find the average term of the debits and credits separately. 

n. Ibr the average term of credit of tlie balance of the 
account, take the average date of the larger of the two sides 
of the account for a focal date, multiply the smaller side by 
the difference in time between its date and this focal datCy and 
divide the product by the balance of the account. 

m. For the date of the average time, count forward from 
the last focal date, if the larger side of the account falls due 
later; and backward, if it falls diie earlier. 



mOBLEMS. 

11. Balance the following %., and find when it is due : 
Dr, E. M. Daniels & Co. 



Or. 



1869 










1869 










June 


14 


ToMdse.(^8mo. 


450 


00 


Sept. 


3 


By Cash, 


400 


00 


Aug. 


25 


(( (( Q U 


175 


00 


Nov. 


2 


" do. 


160 


00 


Oct. 


11 


u a g u 


425 


00 


(( 


30 


" do. 


225 


00 



F^. 17, 1870. 
12. What is the balance of the following %,^ and when is it duet 
Dr. John G. Andeeson. Or. 



1869 










1869 










Oct. 


9 


ToMdse.^8mo. 


300 


00 


Nov. 


24 


By Cash, 


25 


00 


Nov. 


18 


" do. 3 " 


829 


00 


Dec. 


4 


" do. 


500 


00 


(( 


27 


" do. 8 ** 


142 


00 


« 


80 


" Note, 


150 


00 


Dec. 


19 


" do. 8 " 


256 


00 













$352; Jfme 26, ISTO^ 
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18. If a note, drawing interest, be given to balance tbe following 
%., for what sum will it be dra?m, and what will be its date ? 



Dr. 



Ames & Fotteb. 



Or. 



1869 










1869 










Mar. 


17 


ToMd8e.®2mo. 


825 


00 


July 


25 


By Cash, 


125 


00 


Apr. 


20^ 


" do. 8 " 


108 


00 


Aug. 


17 


" do. 


300 


00 


July 


18 


" do. Cash, 


264 


00 


Oct. 


24 


Draft on N.Y., 


350 


00 


Aug. 


11 


" do. ®4mo. 


50 


00 












Sept 


25 


* do. 3 " 


125 


00 













$97; May 25, 1868. 
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^ 1. What isl3j^ of 887 bushels of wheat ? IIJ^M Im, 

- 2. If I sell a sewing-machine for $50 that cost me $56, what ^ do 
I lose ? 10 f^. 

^ 3. How much will 100 shares of N. Y. C. R.R. stock cost me, at 
154 J, brokerage J^ ? 

— 4. Of every 1,375 persons 25 years old, 1,265 will live to the age 
of 26. "What ^ of persons 25 years old die annually ? 8^, 

— 5. A real estate agent receives |35 for selling a farm, his rates of 
commission being 1% from the buyer, and IJ^ from the seller. 
What is the price obtained for the farm ? $1,400. 

6. A note for $36.50, dated June 27 of last year, was paid April 
4 of this year, with interest at 10^. What was the amount paid ? 

^ 7. A commission-merchant receives $820 with which to buy 
goods, after deducting his commission of 2^^. How much does he 
expend for goods ? $800. 

8. I borrow $4,000 on my note in Portland, Me., Feb. 21, and 
loan the money in Syracuse, N. Y., Feb. 28. If the money is paid 
to me, Nov. 12, and I pay my note Nov. 13, how much do I gain ? 

m'78. 
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'^ 9. Three men own a mill. C^s share, which is $2,550, is 60^ ot 
B^s, and B's share is 85^ of A's. What is the value of the mill ? 

$11,800, 
* 10. A merchant paid a premium of $368.1dj^ for a policy of in- 
surance covering $8,000 on his store, and $12,750 on his goods. 
What was the rate ? If^. 

^11. If a clergyman's salary is $1,500, and he pays $175 for house 
TdQt, what is his income tax ? 

12. If the annual rate on a life at 50 years is $4,439 per $100, 
payable semi-annually, what will be each payment on a policy for 
$2,500 ? 

18. What is the premium, at f <^, for insuring a farm-house for 
$800, a bam for $750, and the hay and grain for $1,200 ? 

^ 14. One morning, five canal boats were weighed at the weigh- 
lock in XJtica. The cargo of the first weighed 64 tons, and the 
cargoes of the others weighed, respectively, 85^, 67^^, 120^, and 
56^^ of that amount. What was the total weight of the five 
cargoes ? J^4*^ tofM. 

' 15. I buy a draft in Portsmouth, N. H., for $250, payable in 
Providence, R I., 60 days after sight, exchange J^ premium. How 
much does the draft cost me ? $^48,62^, 

16. Ih a village school of four departments, 33 pupils are in the 
first department, 44 in the second, 54 in the third, and 60 in the 
fourth. What ^ of all the pupils attend each department ? 

17. A note for $360, drawing Q^ interest, was dated April 10, 
1868, and $225 was paid on it, Jan. 19, 1869. What amount was 
due Nov. 3, 1869 ? 

18. A stock jobber bought 100 shares of Pacific RR. stock, at 
117. He sold 55 shares at 104)^, and exchanged the balance at 108 
for Ocean Bank stock at 135. He afterward sold the baDk-stock 
at 14A^, Did he gain or lose ? He lost $750,60, 

19. A Ya. planter took up a note for $848, Oct. 81, 1869, that . 
was dated May 29, 1867. What interest had accrued ? $1B2,62. 

-^20. A box of soap, marked 60 lb., loses 15^ by dJ^ing. What if 
its actual weight ? / .' i ^./, , . 

21. If a man buys XJ. S. 5-20 bonds at 106|^, and sells the gold 
interest at 127|^, what % in currency does his investment pay liimt 
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32. A fruit dealer bought quinces at $1.60 per bushel. After 
assorting them, he sold the best at 35^ profit, and the others at 15^ 
loss. What were his selling prices ? 

23. In building a house which cost $1,480, 43^ of the cost was 
for labor, and the balance for materials. What was the cost of the 
materials? $8^3,60. 

■ 24. How shall a merchant mark carpeting that cost him $1.24?^ 
per yard, so that he can fall 8^ from the marked price, and stili 
make 25^ ? At $1,68^ per yd, 

25. A mechanic buys a city lot for $600, payments $250 cash, 
and the balance in 1 year without interest. In 6 months he pays 
the balance, less the discount, at 6^. How much does he pay ? 

26. A field of 11 acres yielded 16.5 bushels of wheat to the acre ; 
the cost of seed and labor was $193.60, and the wheat brought 
$1.60 per bushel. What ^ profit did the crop pay ? SOjd. 

27. WhSt is the face of a sight draft that costs $360, exchange 
being at li^ premium ? 

28. An Oswego miller buys a draft for $2,500 on Chicago, at f^ 
discount. He remits the draft to a grain buyer in Chicago, with 
instructions to invest the proceeds, less his commission of 1<^, in 
wheat. Is the miller's gain on the exchange more or less than 
the grain buyer's commission ? ^6*. 

29. What is the face of a note due in 2 mo. 15 da., the pro- 
ceeds of which, discounted at the First National Bank of Burling- 
ton, Vt., are $870.12J ? $875. 

80. A droyer paid $4,325 for cattle, and $1,498 for marketing 
them, and they sold for $6,375 at 60 days. What were his net cash 
profits, money being worth 8^? $468.12, 

81. Memorandum :— Face of mortgage, April 23, 1866, $3,275. 
Indorsements,— Sept. 4, 1866, $845 ; Feb. 27, 1868, $150 ; 

Aug. 19, 1868, $75 ; Jan. 7, 1869, $1,250. 
What was due July 1, 1869, interest at 6^ ? $1,417,92, 

82. Find the time from which interest $ 400 due Mar. 8. 
should be reckoned on the sum of the debts 825 „ May 19. 
in the margin, if all of them are pud when 1,000 „ „ 25. 
the laift <me is due. Aug. 1, 625 „ Sept 4. 

1,276 ,, 'S^^'^A^, 
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33. If you borrow $620 for 1 yr., at S^ interest, and 5 mo. after* 
ward you pay |814, how much will you owe at the end of the year? 

34. A's property is assessed at $6,750, and B^s at $13,575, and 
A's tax is $52.66. How much is B's tax ? $105.89. 

35. A liquor dealer imported 45 casks of wine, invoiced 36 gal. 
each, at $1.50 per gal. He paid $1.75 per cask for transportation, 
a specific duty of $1 per gal., and 25^ ad valorem duty. Deduct- 
ing the customary allowance of 2^ for leakage, what did the wine 
cost him ? $4,691.70. 

36. How many shares of bank-stock, at par, can a stock broker 
buy for $4,522.50, less his brokerage of Jjg ? y / ^^ 

(37) 

C'na yeai ^m:^ cMe, o/^Ai&fn^e ^Ae^ tS'^>n<Aet» ^. ^J^Xp/e, 

Indorsements : June 18, 1869, $125 ; Oct. 25, 1869, $475. 
How much was due on settlement, Mar. 4, 1870 ? 

38. When gold is worth 135, which is the better inyestment, 
U. a 1040's at 97i, or 5-20's at 107^ ? 

39. Find the average time for the payment of the following 

Statement of %. 

New York, S^ /, /<r^ 

In % with %. &D. Ikrkins ^ €o.f Sk. 

.A^. '^, ,, c^ SO o^. J^S}^ 

40. I have a mortgage, bearing interest at 7^, payable annually. 
Will I gain or lose by selling it at J^ discount, and investing tfao 
proceeds in U. S. O's of '81, at 102}, when gold is quoted at 11^ t 
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SECTIOIT I. 
SA no. 

Sit, Satio of nambers is the relative value of one num- 
ber to another of the same kind. 

518i The SemtS of a ratio are the iiTiinbers whose 
valaes are compared. 

519t The Antecedent ia the first term ; and 

520t The Consequent is the second term. 

ExAMFLB.~-The*relatiTe value, or the ratio, of 16 to 5, is 3. 
In this example, 16 and 6 are the fertns of the ratio, 16 is 
the antecedent, and 5 ia tlie consequatL 

NoTB. — Tbe terms of a ratio are called a CSxipM, 

521. Batio ia dUained by dividing Q\e antec^ent by Ote con- 
sequent- 

523. The Siffn of ratio is the colon (:). It is written 
between the terms of a ratio, and is read, " the ratio of." 
Thns, 15 : 5 is read, "the ratio of 16 to 5." 

%nce the ratio is obtained bj dividing the antecedent b; 
the conseqaent, ratio maj also be expressed by writing the 
antecedent for the numerator, and the coneeqaent for the 
denominator of a fraction. Thus, 15 : 5 — -'/. 

£13. A Simple Satio is the ratio of any one number 
to another number of the same kind ; and 

524. A Compound SeUio is the ratio of the products 
of the corresponding terms of two or more simple ratios. 

EzAHPLB.— The ratio of 16 to 6 is a simple ratio ; and the 
ratio of the products of the corresponding terms of the 
ratios 15 : 6 and 8 ; 2, or 15 x 8 : 6 x 2, is a compound ratio. 
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The simple ratio of 12 : 4, or J^t, is 8 ; 

" ** " ** 8:2, " f, " 4- 

" compound " *^ ^^ [^ | ,** ¥ x t " 12, or 8 times 4, 

the product of the two simple ratios which form the compound 
ratio. 

S25. ^Principles of !Ratio. 

L Th^ terms of a ratio must he of the same hind or denoni' 
ination, 

IL In an expressed ratio, the antecedent is a dividend and 
the consequent is a divisor, 

m. ITie ratio is the quotient of the antecedent divided by the 
consequent, 

IV. The product of any tux> or more ratios equals the ratio 
of their products ; and ♦ 

V. A compound ratio is redueed to a simple one, by multi- 
plying all the antecedents together for a new aniecendent, and 
aU the consequents together for a new consequent. 

EJLEMC1SE8, 

1. Express the ratio 18 to 8, and of 3 to 18 ; of 20 to 4, and of 
4 to 20. 

2. Express in both forms the ratio of 35 to 5 ; of 28 to 2 ; of 42 
to 7 ; and of 9 to 15. 

3. Find the ratio of 18 to 6; of 21 to 8; and of 14 to 2. 

4. The antecedent is 16f , and the consequent is 8)-. What is the 
ratio? 

5. What is the ratio in each of the expressions 56 : 8 ; $51 : $8; 
17| yd. : 2J yd. ? 

6. Find the ratio of 16| to 18f ; of8.6:.7; of .25:3.75; and of 
5.7 : 8.4. 

7. Express the compound ratio ^^] 5 .* ia [ * 

8. The antecedents of a compound ratio are 5, 72, and 80, aad 
the consequents are 8, 8, and 5. Express the compound ratio.- 

10,800 :W>r=:90L 
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SECTION II. 

526t "Proportion is an equality of ratios. 

527t Simple Proportion is an equality of twoi simple 
ratios. 

528i The Sign of Proportion is the double colon (: :). It 
is written between the ratios, and is read " as," or " equals.*' 

Example. — ^The ratios 12 : 6 and 8 : 4 being equal, form 
the proportion 12 : 6 : : 8 : 4, which is read, '^ 12 is to 6 as 
8 is to 4," or " the ratio of 12 to 6 equals the ratio of 8 to 4." 

Proportion may also be expressed by the sign of equality. 
Thus, 12 : 6 : :8 : 4 may be written 12 : 6 = 8 : 4, or Jg^. = |. 

529i The JSxtremes of a proportion are the first and 
fourth terms ; and 

530t The Means are the second and third terms. 

531 1 We may write the proportion 12 : 6 : : 8 : 4 in the 
fractional form, and reduce the fractional expressions to 

similar fractions ; ^^- : : | = M • • sIj ^^ -^^ • • ^' Th® 
factors 12 and 4, of the first numerator, are the extremes 
of the proportion ; and the factors 6 and 8, of the second 
numerator, are the means ; and the products of these two 
sets of factors are equal. Hence, 

5S2t Principles of Proportion, 

I. Th^ product of the. extremes equals the product of the 
means. 

n. The first term is greater or less than the second, according 
as the third term is greater or less than the fourth. 

53St Ex. 1. What is the fourth term of 
the proportion 21 : 6 : : 14 : — ? solution. 

Explanation. — 84, the product of the ^ Jf ^ = f f =4 
means, 6 and 14, is also the product of the 
extremes (582, L). We now have 84, the product of two 
13 
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fectors, and 21, one of the factors, to find the other factor, 
which we do by dividing 84 by 21. The result, 4, is the 
fourth term required. 

Ex. 2. Find the second term of the pro- eonmow. 

portion 15 : — : : 30 : 12. ^^^=^W=^ 

Explanation. — Since the product of the extremes equals 
the product of the means, we multiply the extremes, 15 
and 12, together, and divide the product, 180, by the 
known mean, 30. The resul^^fi, is the term required. Hence, 

L Theprodiwt of the means divided by either est^ftgne gives 
the other extreme / and 

n. The product of the extremes divided by either vnearh gives 
the other mean, 

PMOBZJEMS, 

Find the unknown term-in each of the following proportionB . 

5. 
85. 

8. 



1. 10 : 8 : 


: 15 


1 ""^^^ 


3. 7J:6i: 




5. 


6. 18 : 18 : 


:18: 


* • 


7. 4:7: 




6. 


9. .25 : — : 


: .3 


:2.4. 



2. 27 




:12i: 


4. — 


:21: 


:15 : 


6. 6; 




:12 : 


8. — 


'i ' 


:| : 


10. 15 : 


: 9: 


:10 : 



531. Ex. If 16 tons of hay cost $212, how much will 11 
tons cost ? 



Explanation. — Ist. 
Finding the ratios. — 
The ratio of 16 T. to 
11 T. must be the 
same as that of $212, 
the cost of 16 T., to 
$— , the cost of 11 T. 
The 16 T. and 11 T. 
must therefore form 



BOLUnON. 

„ „ U6T. : 11 T. 



Statements. 



j 16 T. : 11 T. 
• ( 11 T. : 16 T. 



$212:$— 
$— :$212 



Finding 
unk7iov>n ' 
term. 



11 X 



$53. 

0m 



$588 



1 



= $14Si 



one couplet of the proportion, and the $212 eoid the 
the other couplet. 

2d. Making the statement. — Since 16 T. are more thfui 11 T^ 
$212, the cost of 16 T., must be more than $ — , tho oost of 
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11 T. Therefore, if we write 16 T. : 11 T. for the first ratio, 
we must write |212 : $ — for the second (see 532, IL) ; or, if 
we write 11 T. : 16 T. for the first ratio, we must write $ — : 
|212 for the second. 

3d. We find the unknovm term by 583, L or 11. 

For convenience in making the statement^ we take the 
two given numbers of the same kind, for the terms of the . * .< 
firs| ratio, and the other givoi^ number for the first term of T 
thalfdeond ratio, or the tUBrdi;i3rm of the proportion. Now, 
^^|j|^i^.j^s third term, ani ''applying (532, U.), we readily, 
determine which term of the first couplet to write for the* 
antecedent, and which for the consequent. Hence, 

535* ^uie for Computations in pimple Proportion. '< 

I. For the third term, vynJte-JJie number Jhat is of the same ^ 
Jdnd 08 the unknovm term. 

XL Write the other two numbers as the first ratio, putting the"., 
greater far^ the first term, when the unknoum term is to be less 
than the third term ; and for the second, when it is to be greater. 

m. For the fourth or unknown term, multiply the second^s 
and third terms together, and divide the product by the first term. 

Notes.— 1. Wlien the tenns of the first ratio are of different denomina- 
tions, they mast be reduced to the same denomination before multiplying 
and dividing. 

2. Cancel aU like &ctors from the given extreme and either of the means. 

SeeHannat 

PBOBZEMS. 

II. If 58 bu. of lime cost $18.25, how much will 29 bu. cost ? 

12. If my store rent is $815 for 7 mo., how muc^ ia it for 2 yr. 
6 mo.? $1,S05. 

18. If 12f lb. of beef cost $1.78J, how much will 5J lb. cost. ? 

14. How much is a cental of wheat worth, at $1.40 per bushel ? 

jH^ 15. How much will 9 rm. 2 quires of note paper cost, if 8 rm. 14 
^ quires cost $4.62J ? $11.37^^ 
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16. The driving-wheel of a locomotive makes 401 revolutions in 
running 1 mi. 20 rd. 4 ft. How many revolutions will it make in 
running 28 mi. 16 rd. 12 ft. ? 8,694, 

17. If 81 trees bear 271 bu. 1 pk. of apples, how many apples 
will 56 trees bear, at the same rate ? 490 bu. 

18. After cleansing 475 pounds of wool for manufacture, it 
weighed only 266 pounds. At the same rate, how much would 
645 pounds weigh, after cleansing ? 

19. If a Mississippi River steam-boat runs 779 mi in 8 da. 10 h., 
how far will she run in 4 da. 8 h. ? ^^jt ^ 

20. If 13| cd. of wood cost $81.75, how much will 21.96 cd. cost ? 

21. When 8.7 tons of hay cost $78.95, how much must be paid for 
9.75 tons ? $82^7^. 

22. If a cheese weighing 53 lb. 8 oz. costs $6.28, how much will 
a cheese cost that weighs 44J- lb. ? 

28. The interest on a certain sum of money for 1 yr. 5 mo. 22 da. 
is $46.55. What is the interest on the same sum for 11 mo. 
12 da? $29.9!^^. 

24. If a pole 6 ft. high casts a shadow 1\ ft. long, how high is a 
tree whose shadow is 85 ft. long ? 68 ft. 
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SECTION III. 

COM^OZTJVD T!BO!PO!RTIOJ\r. 

536t Compound ^oportion is an equality of a com- 
pound and a simple ratio, or of two compound ratios ; as, 

^2.4}::10:6,and^.4j::|2.3 

537i Since in a simple proportion the product of the ex- 
tremes equals the product of the means (see 532, 1.) ; and 
since a compound ratio is reduced to a simple one, by mul- 
tiplying all the antecedents together for a new antecedent, 
and all the consequents together for a new consequent 
(see miiy V*)' ^^ follows that 
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In a (xympound proportion the product of the extremes equals 
the product of the means. 

538* Ex. If 4 men in 8 days cat 48 cords of wood, how 
many cords will 5 men cut in 6 days ? 
Explanation. — Since soLTmoN. 

the unknown term is i'^^\l'!^A::J^cd.: — cd. 

cords, we write the 48 ^ ' ^ ^ 

cords for the first term 3 

of the second ratio, or ^ ^ 

the third term of the ^x^x^c^.^^^^ 

proportion, as in 535. ^^ 

Since the unknown term 

■depends upon both the number of men and the number of 
days, we arrange the other given numbers — 4 men and 5 
men, 8 days and 6 days — as the terms of a compound ratio, 
observing the same directions in writing the terms of each 
couplet, as in writing the first ratio of a simple proportion. 
Thus, 4 men cut 48 cords, 5 men will cut more ; hence, 
4 men : 5 men ; and in 8 days they cut 48 cords, in 6 days 
they will cut less ; hence, 8 days : 6 days. Having made 
the statement, we multiply the second and third terms 
together, and divide the product by the first term, as in 
simple proportion. The quotient, 45 cords, is the fourth or 

unknown term. Hence, 

« 

539» !Rule for Computatiofis in Compound Proportion. 

I. For the third term, vrrite the number that is of the same 
kind as the unknoum term, 

n. Write each two of the other numbers thai are of the same 
hind, as a couplet of the compound ratio, observing the same 
directions as in vyriting the terms of the first ratio in a simple 
proportion. 

m. For the fourth or unknown term, multiply the second and 
third terjns together, and divide the product by the first term. 
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Find the unknown term in each of the following four proportions : 



3. ^9 : 135 I : : — : ^J. 4. 8.2 : ^\::l^l SJ. 



— :14 ) 

t. 8.2 : If y : : 

4.5 : .6 ) 



5. If the carpet for a room 15 ffc. x 16 ft. costs $40, how much 
will a carpet of the same kind cost for a room 14 ft. x 18 ft. ? $^2, 

6. A flouring mill running 10 hours per day, makes 1,865 barrels 
of flour in 13 days. How many barrels will the same mill make in 
39 days, running 16 hours per day ? 

7. I sold a village lot 5J rods front by 7J rods deep, for $580 ; 
and another lot 4f rods front by 9^ rods deep, at the same rate. 
How much did I receive for the second lot ? $622 J22. 

8. A pile of 4-foot wood 2,450 ft. long and 6 ft. high, was drawn 
to a B.B. station by 15 teams in 14 days. At the same rate, how 
many days will it take 24 teams to draw a pile 2,016 ft. long and 5 
ft. high ? 6. 

9. If 5,280 rails will build 860 rods of 8-rail fence, how many 
wuls will be required to build 276 rods of 10-rail fence ? 



I • # ■ » 



SECTION IV. 

^A. ft TJVJE^lt S HIT . 

540. A Partnership, or a Company , is an associa- 

fcion of two or more persons for the transaction of bnsineas 
as an individual. 

541. A J^trm is the name under which a company trans- 
acts business. 

Notes. — ^1. Each member of a company or firm is a Partner, 

2. A firm is sometimes called a Hwtae; as the House of Jay Cooke & Co. 

542. Profits are the gains to be shared among the 
members of a firm ; and 

543* Assessme?its are sums to be paid by members of 
a £rm, to meet expenses or cover losses. 
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514* Capital is the time, or the money, or both, in- 
yested in business. 

515. A Simple t^rtnersfiip is one in which each 
partner's share in one of the elements of capital — time or 
money — is the same ; and 

516. A Compound Partnership is one in which the 
X)artners' shares in one or both elements of capital vary. 

O-AlSE I- 
Simple Partnership. 

547* If one partner famishes 3 times as much money as 
another, or if he furnishes the same amount of money, and 
it remains in business 3 times as long, his share of the 
profits and losses is 3 times as great as that of the other 
partner. Hence, 

I. When the time is equal, the profits and losses are shared hy 
iTie partners in proportion to their respective shares of the money 
in biisiness, 

n. When the shares of money are equal, the profiJts and 
losses are shared hy the partners in proportion to the respective 
times their money is in business. 

548» Ex. 1. A, B, and enter into partnership, A fur- 
nishing $3,500, B $2,500, and C $2,000 of the capital. Their 
profits are $3,200. What is each man's share ? 

Explanation. — 



SOLUTION. 



Since the partners 

furnish different ^*^^^ + ^^^^^^ + ^^^^^ = ^^^^^^ 

amounts of money $8,000 : $3,500 : : $3,200 : A's share. 

for the same $8,000 : $2,600 :: $3,200 : IT s " 

length of time, $8,000 : $2,000 : : $3,200 : O's " 

they will share in 

the profits in pro- Hence, A's share is $1,400 ; B*s share^ 

portion to their $1,000 ; and C's share, $800. 

respective shares 

of the money in business (547, L). Adding their shares of 
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money fumislied, we have $8,000, the entire capital Then, 
Whole cc^pital : each mari'a capital :: whole gain : each matCs iiha/re of gain. 
Finding the usiknown term in each of the three proportions, 
we have each man's share of the gain. 

Ex. 2. D and E formed a partnership for 1 year, each 
furnishing the same capital At the end of 8 months, D 
drew out his capital, his interest continuing to the dose of 
the year, when the profits were $4,500. What was each 
one's share ? 

Explanation. — somnow. 

Since the partners 8 mo. + 12 mo. = 20 mo. 

famish the same 

amount of money, 20 mo. : 8 rno. : : $^,500 : 1/a share. 
for different lengths 20 mo. : 12 wjo. : : $J^,500 : IFa " 
of time, they will 

share in the profits Hence, D*8 share, $1,800 ; 

in proportion to the JETs share, $2,1(00, 

respective times 

their money is in business (547, 11.). Adding their shares of 

time, we have 8 mo. (D's share of time) + 12 mo. (E's share 

of time) = 20 mo., the sum of their shares of time. Then, 

Whole time : each man's time : : whole gain : each, ma/n^s sha/re of gain. 

PJt OBIjBMS. 

1. A and B form a partnership. A fiimishes $2,500 of the 
capital, and B $4,000, and they gain $1,950. What is each man's 
share ? A\ $750; B'a, $1,200, 

2. Three men, having 1 cow each, hire a pasture for the season, 
for $22.50. A's cow is in the pasture 4 months, B's cow 6 months, 
and C's cow 5 months. How much does each man pay ? 

3. A factory, insured in the ^tna Ins. Co. for $5,000, in the Home 
Ins. Co. for $7,500, in the Continental Ins. Co. for $6,000, and in the 
Noi*th American Ins. Co. for $4,500, was damaged by fire to the 
amount of $10,120. How much of the loss fell upon each Co. ? 

JEtna^ $2,200; Home, $S,SOO; 
ConUnental, $2,640; N. A., $1,980. 
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4. A, B, and C bought some city lots in company, A furnishing 
$1,800 of the purchase money, B |1,500, and C $1,200. They sold 
the lots for $8,420. How much did each man gain ? 

C-AlSE II. 
Compound Partnership. 

549* If one partner famishes 3 times as mnch capital as 
another, either in money or in the time his money remains 
in the business, or in the product of money and time, his 
share of the profits and losses is 3 times as great as that of 
the other partner. Hence, 

Theprod/iwt of each marCs capital multiplied by the time it is 
in business, represents his proportionate share of the capital. 

550* Ex. A^ B, and C form a partnership for 8 months, 
A putting in $2,000, B $3,000, and C $1,500. K C draws 
out his capital in 4 months, and B his in 6 months, and the 
profits are $5,600, what is each man's share? 

Explanation. — 
Since the times sonmoif. 

and shares of $2,000 f(yr 8 mo. = $16,000 for 1 mo. 
money are both 8,000 " 6 " = 18,000 " 1 " 

unequal, each 1,500 " ^ " = 6,000 " 1 " 

man's share of the $^^ OOO 

profits depends 

both upon the $40,000 : $16,000 :: $5,600 : A's share. 
amoiont of money $40,000 : $18,000 : : $5,600 : B's 
furnished by him $40,000 : $6,000 : : $5,600 : Cs 
and the time it is 

used in the busi- Hence, A's share is $2,240 / 

ness. (See 549.) B% $2,520 ; Cs, $840. 

A's money, $2,000, 

for 8 months, is the same as 8 times $2,000, or $16,000, for 
1 month ; B's money, $3,000, for 6 months, is the same as 
$18,000 for 1 month ; and C*s money, $1,500, for 4 months, 
is the same as $6,000 for 1 month. The whole proTjortlocL- 
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88. If you borrow $620 for 1 yr., at 8^ interest, and 6 mo. after* 
ward you pay $314, how much will you owe at the end of the year? 

34. A's property is assessed at $6,750, and B's at $13,575, and 
A's tax is $52.65. How much is B's tax ? $105.89. 

35. A liquor dealer imported 45 casks of wine, invoiced 36 gal. 
each, at $1.50 per gal. He paid $1.75 per cask for transportation, 
a specific duty of $1 per gal., and 25^ ad valorem duty. Deduct- 
ing the customary allowance of 2^ for leakage, what did the wine 
cost him ? $^,691.70. 

36. How many shares of bank-stock, at par, can a stock broker 
buy for $4,522.50, less his brokerage of J^ ? ^ / >^ 

(87) 

&n^ yeai a/^ c^<»^e, o/Au^nuife '/oAa^ t^^>niAew ^, ^]9X^, 
v-etutte 4eceHf^ ^ ^^ m^ 

Indorsements : June 18, 1869, $125 ; Oct. 25, 1869, $475. 
How much was due on settlement. Mar. 4, 1870 ? 

38. When gold is worth 135, which is the better investment, 
U. 8. 10-40'8 at 97i, or 5-20's at 107f ? 

89. Find the average time for the payment of the following 

Statement of %. 

New York, c^^ /, /<r0. 

In % with %. tD. Ilierkins ^ <lt^., Sk. 

xA^. 4, ,, eto. SO (/a, J^Sy 

40. I have a mortgage, bearing interest at 7^, payable amitiallj. 
Will I gain or lose by selling it at j^ discount, and investing tbs 
proceeds m U. S. 6*8 of 81, at 102^, when gold is quoted at l%fi% 




SHCTIOIT I. 

S^ TIO. 

5I7i Satio of nnmberB is the relative valae of one num- 
ber to uiotber of tbe same kind. 

S18t The Serms of a ratio are the numbers whose 
values are compared. 

619> The Antecedent ia the first term ; and 

520i The Consequent is the second term. 

TtrAirrPT.ii!. — The'ielatiTe value, or the ratio, of 15 to 6, is 3. 
In this example, 15 and 5 are the terms of the ratio, 16 is 
ttie antecedetU, and 5 is the (xmeeqitent. 
NoTB.-~-Tbe teima of a ratio are called a Cbupkt. 

531. Balio is obtained iy dividing the antecedent by Ike con- 



522i The Stffn of ratio is the colon (:). It isimtten 
between the terms of a ratio, and is read, " the ratio of." 
Thus, 16 : 5 ifl read, "the ratio of 15 to 6." 

Since the ratio is obtained by dividing the antecedent by 
the consequent, ratio may also be expressed by writing the 
antecedent for the numerator, and the consequent for the 
denominator of a fraction. Thns, 16 : 6 r= J^. 

'&i3, A. Simple jRatio is the ratio of any one nomfoer 
to another number of the some Mnd ; and 

524i A Compound ^oHo is tiie ratio of the products 
of the corresponding terms of two or more simple ratios. 

ExAmiiB.— The ratio of 15 to 5 is a simple ratio ; and the 
ratio of the prodncta of the corresponding terms of the 
ratios 16 : 5 and 8 ; 2, or 15 x 8 : 6 x 2, is a compound ratio. 
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The simple ratio of 12 : 4, or y, is 8; 

" ** " ** 8:2, " f, " 4- 

" compound " *^ ^8 I 2 [ »*' ^ ^ * " ^^' ^' ^ ^^^ ^^ 

the product of the two simple ratios which form the compound 
ratio. 

526. ^rindptes of ^atio. 

L Tha terms of a ratio must he of the same hind or denam* 
inaition, 

n. In an expressed raiio, the antecedent is a dividend and 
the consequent is a divisor. 

m. The raiio is the qriotient of the antecedent divided by the 
consequent. 

IV. Ihe product of any two or more ratios equals the ratio 
of their products ; and ♦ 

V. A compound raJtio is redveed to a simple one, by multi- 
plying all the antecedents together for a new antecendent, and 
aU the consequents together for a new consequent. 

JSXJSBC18JES8. 

1. Express the ratio 18 to 8, and of 8 to 18 ; of 20 to 4, and of 
4 to 20. 

2. Express in both forms the ratio of 85 to 5 ; of 28 to 2 ; of 42 
to 7 ; and of 9 to 15. 

8. Find the ratio of 18 to 6; of 21 to 8; and of 14 to 2. 

4. The antecedent is 16f , and the consequent is 8^. What is the 
ratio? 

5. What is the ratio in each of the expressions 56 : 8 ; $51 : $8; 
17i yd. : 2J yd. ? 

6. Find the ratio of 16| to 18f; of8.5:.7; of .25:8.75; and of 
5.7 : 8.4. 

7. Express the compound ratio of ] g .* <q [ . 

8. The antecedents of a compound ratio are 5, 72, and 80, and 
the consequents are 8, 8, aud 5. Express the compound ratia 

10,S0a :1^^90l 
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SECTION II. 

526* ^Proportion is an equality of ratioa 

527. Simple Proportion is an equality of twoi simple 
ratios. 

528» The Sign of Proportion is the double colon (: :). It 
is written between the ratios, and is read " as," or " equals/' 

Example. — The ratios 12 : 6 and 8:4 being equal, form 
the proportion 12 : 6 : : 8 : 4, which is read, *' 12 is to 6 as 
8 is to 4,'* or " the ratio of 12 to 6 equals the ratio of 8 to 4." 

Proportion may also be expressed by the sign of equaKty. 
Thus, 12 : 6 : : 8 : 4 may be written 12 : 6 = 8 : 4, or ^i~ = |. 

529* The Extremes of a proportion are the first and 
fourth terms ; and 

530* The ^feans are the second and third terms. 

531* We may write the proportion 12 : 6 : : 8 : 4 in the 
fractional form, and reduce the fractional expressions to 
similar fractions ; -g^ : : | = If : : 2I, or 11^ : : 1^. The 
factors 12 and 4, of the first numerator, are the extremes 
of the proportion ; and the factors 6 and 8, of the second 
numerator, are the means ; and the products of these two 
sets of factors are equal. Hence, 

532* Principles of Proportion, 

I. The product of the. eoctremes equals the product of the 
means. 

n. The first term is greater or less than the second, according 
as the third term is greater or less than the fourth. 

533. Ex. 1. What is the fourth term of 
the proportion 21 : 6 : : 14 : — ? soLunoif. 

Explanation. — 84, the product of the ^ Jf * = f f =4 
means, 6 and 14, is also the product of the 
extremes (532, L). We now have 84, the product of t^o 
18 
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-■ J 



factors, and 21, one of the factors, to find the other factor, 
which we do by dividing 84 by 21. The result, 4^ is the 
fourth term required. 

Ex. 2. Find the second term of the pro- bolutiof. 

portion 15 : — : : 30 : 12. ^^^=W'=^ 

Explanation. — Since the product of the extremes equals 
the product of the means, we multiply the extremes, 15 
and 12, together, and divide the product, 180, by the 
known mean, 30. The result" 6, is the term required. Hence, 

I. The product of the means divided by either eae^iyie giixs 
the other extreme ; and 

n. The product of the extremes divided by either mean gives 
the other mean. 

PBOBZJEJtrS, 

Find the unknown t6nn~in each of the following proportions • 

5. 
85. 

8. 



1. 10 : 8 : 


:15' 


1 ""^^a 


3. 7J:6i: 




5. 


5. 13 : 18 : 


:18: 


» '• 


7. 4:7: 




6. 


9. .26 : — : 


: .8 


:3.4. 



2. 27 




:12J: 


4. 


:21: 


;15 : 


6. 6: 


; — : 


:12 : 


8. 


'i : 


:| : 


10. 15 ; 


: 9: 


:10 : 



534 f Ex. If 16 tons of hay cost $212, how much will 11 
tons cost? 



Explanation. — Ist. 
Finding the ratios, — 
The ratio of 16 T. to 
11 T. must be the 
same as that of $212, 
the cost of 16 T., to 
$— , the cost of 11 T. 
The 16 T. and 11 T. 
must therefore form 



SOLimON. 

^ ^ U6T.: 11 T. 

U6T. 
\11T. 



statements. 



11T.::$212:$— 
16T.::$— :$21» 



Finding 
unknoton 
term. 



11 X 



$5S. 



$588 



1 



= ^Xf5J 



one couplet of the proportion, and the $212 ecnd the 
the other couplet. 

2d. Making the statement. — Since 16 T. are moreth^m 11 T^ 
$212, the cost of 16 T., must be more than $ — , the ooBt of 



\ 
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11 T. Therefore, if we write 16 T. : 11 T. for the first ratio. 



we must write |212 : $ — for the second (see 532, 11.) ; or, if 
we write 11 T. : 16 T. for the first ratio, we must write I — : 
$212 for the second. 

3d. We find the unknotvn term by 583, L or IL 

For convenience in making the statement, we take the ' 
two given numbers of the same kind, for the terms of the . , 
first ratio, and the other given number for the first term of *," 
the 0eoond ratio, or the third term of the proportion. Now, 
"ogatijoj^JfiSiB third term, ahd'applying (532, n.), we readily, 
determine which term of the first couplet to write for the* 
antecedent, and which for the consequent. Hence, 

• ; 

535* Suie for Computations in Simple Proportion. V 

I. Far (he third term, vjrite {A^ number Jhat is of the sam^e ^ 
idnd 08 the unknown term. 

n. Write the other two numbers as the first ratio, putting the*. , 
greater fort the first term, when the unkrwwn term is to he less 
than the third term ; and for the second, wh^n it is to he greater. 

TTT . F(yr the fourth or unknown term, multiply the second^ 
and third terms together, and divide the product hy the first term. " 

Notes.— 1. When the terms of the first ratio are of different denomina- 
tions, they must he reduced to the same denomination before multiplying 
and dividing. 

2. Cancel all like fitctors from the given extreme and either of the means. 

See Manual 

PBOBJjEMS. 

II. If 68 bu. of lime cost $18.25, how much will 39 bu. cost ? 
12. If my store rent is $316 for 7 mo., how mucE is it for 2 yr. 

6 mo.? $1,805. 

18. If 12f lb. of beef cost I1.78J, how much will ^ lb. cost. ? 

14. How much is a cental of wheat worth, at $1.40 per bushel ? 

gk 16. How much will 9 rm. 2 quires of note paper cost, if 8 rm. 14 
*" •* Quires cost $4.62J ? $11^374^^ 
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16. The driving-wheel of a locomotive makes 401 revolutioiw in 
running 1 mi. 20 rd. 4 ft. How many revolutions will it make in 
running 33 mi. 16 rd. 12 ft. ? 8,694. 

17. If 81 trees bear 271 bu. 1 pk. of apples, how many apples 
will 56 trees bear, at the same rate ? 490 bu. 

18. After cleansing 475 pounds of wool for manufacture, it 
weighed only 266 pounds. At the same rate, how much would 
645 pounds weigh, after cleansing ? 

19. If a Mississippi River steam-boat runs 779 mi. in 3 da. 10 h., 
how far will she run in 4 da. 8 h. ? ^^jt ^• 

20. If 13| cd. of wood cost $81.75, how much will 21Mjcd. cost ? 

21. When 8.7 tons of hay cost $73.95, how much must be paid for 
9.75 tons ? $82.87^. 

22. If a cheese weighing 53 )b. 8 oz. costs $6.28, how much will 
a cheese cost that weighs 44)- lb. ? 

23. The interest on a certain sum of money for 1 yr. 5 mo. 22 da. 
is $46.55. What is the interest on the same sum for 11 mo. 
12 da.? $29.92^. 

24. If a pole 6 ft. high casts a shadow 7|^ ft. long, how high is a 
tree whose shadow is 85 ft. long ? 68ft. 



i» ♦ • ■ 



SECTION III. 

536. Compound ^Proportion is an equality of a com- 
pound and a simple ratio, or of two compound ratios ; as, 

^•^i--10-6 and 5:9) .(5:2 

537* Since in a simple proportion the product of the ex- 
tremes equals the product of the means (see 532, 1.) ; and 
since a compound ratio is reduced to a simple one, by mul- 
tiplying all the antecedents together for a new antecedent, 
and all the consequents together for a new consequent 
(see iXiy V.)^ ^^ follows that 
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In a (xympound proportion the product of the extremes equals 
the product of the means. 

538* Ex. If 4 men in 8 days cat 48 cords of wood, how 
many cords will 5 men cut in 6 days ? 
Explanation. — Since saLTmow. 

the unknown term is i 2^/' f T^J : ; -*^ cd. : - cd 

-I -i 11 JO ^ days : o days J ^^ 

cords, we write the 48 ^ 

cords for the first term S 

of the second ratio, or /r '^ y^ ^ 

the third term of the ^ ^^^ =45 cd, 

proportion, as in 535. )^ 

Since the unknown term 

■depends upon both the number of men and the number of 
days, we arrange the other given numbers — 4 men and 5 
men, 8 days and 6 days — as the terms of a compound ratio, 
observing the same directions in writing the terms of each 
couplet, as in writing the first ratio of a simple proportion. 
Thus, 4 men cut 48 cords, 5 men will cut more ; hence, 
4 men : 5 men ; and in 8 days they cut 48 cords, in 6 days 
they will cut less ; hence, 8 days : 6 days. Having made 
the statement, we multiply the second and third terms 
together, and divide the product by the first term, as in 
simple proportion. The quotient, 45 cords, is the fourth or 

unknown term. Hence, 

« 

539» ^ule for Computations in Compound Proportion. 

I. For the third term, write the number that is of the same 
bind as the unknoum term, 

n. Write each two of the other numbers that are of the same 
hind, as a couplet of the compound ratio, observing the same 
directions as in writing the terms of the first ratio in a simple 
proportion. 

m. For the fourth or unknoum term, multiply the second and 
third terpis together, and divide the product by the first term. 
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Find the unknown term in each of the following four proportions : 

^•I;'J1-B:-. ^•55^^e;i:;^'wide}-»H^*^«- 



^•^olmJ-'-^'^i- ^•8-^- l#J^::13i:5i. 



— : 14 ) 

L 8.3 : If V : : 

4.5 : .6 ) 



5. If the carpet for a room 16 fk. x 16 ft. costs $40, how much 
will a carpet of the same kind cost for a room 14 ft. x 18 ft. ? $J^, 

6. A flouring mill running 10 hours per day, makes 1,865 barrels 
of flour in 13 days. How many barrels will the same mill make in 
39 days, running 16 hours per day ? 

7. I sold a village lot 5J rods front by 7J rods deep, for $580 ; 
and another lot 4f rods front by 9^ rods deep, at the same rata. 
How much did I receive for the second lot ? $622,22. 

8. A pile of 4-foot wood 2,450 ft. long and 6 ft. high, was drawn 
to a B.B. station by 15 teams in 14 days. At the same rate, how 
many days will it take 24 teams to draw a pile 2,016 ft. long and 5 
ft. high ? 6. 

9. If 5,280 rails will build 860 rods of 8-rail fence, how many 
rails will be required to build 276 rods of 10-rail fence % 



I • # ■ » 



SECTION IV. 

540. A Partnership y or a Company ^ is an associa- 
tion of two or more persons for the transaction of business 
as an individual. 

541. A J^trm is the name imder which a company trans- 
acts business. 

Notes.— 1. Each member of a company or firm is a Partner. 

2. A firm is sometimes called a House; as the House of Jay Cooke & Co. 

542. Profits are the gains to be shared among the 
members of a firm ; and 

543. Assessments are sums to be paid by members of 
a Bun, to meet expenses or cover losses. 
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511« Capital is the time, or the money, or both, in- 
vested in business. 

515. A Simple ^arinersliip is one in which each 
partner's share in one of the elements of capital — time or 
money — is the same ; and 

516. A Compound Partnership is one in which the 
partners' shares in one or both elements of capital vary. 

O-AlSE I- 
Simple Partnership. 

547* If one partner furnishes 3 times as much money as 
another, or if he furnishes the same amount of money, and 
it remains in business 3 times as long, his share of the 
profits and losses is 3 times as great as that of the other 
partner. Hence, 

I. When the time is equal, the profits and losses are shared hy 
the partners in proportion to their respective shares of the money 
in business, 

n. When the shares of money are equal, the profits and 
losses are shared hy the partners in proportion to the respective 
times their mxmey is in business, 

548* Ex. 1. A, B, and enter into partnership, A fnr- 
nishing $3,500, B $2,500, and C $2,000 of the capital. Their 
profits are $3,200. What is each man's share ? 

Explanation. — 

Since the partners ^, ,^^ . ^^ f^^'""''^' ^.^ ^. ^^^ 
* ' X. A'^ 4. $S,500 + $2,600 + $2,000 = $8,000 
furnish different 

amounts of money $8,000 : $3,500 : : $3,200 : A's share. 

for the same $8,000 : $2,600 :: $3,200 : B's " 

length of time, $8,000 : $2,000 : : $3,200 : C's " 

they will share in 

the profits in pro- Hence, A's share is $l,}fiO ; 3*8 share^ 

portion to their $1,000 ; and C's share, $800. 

respective shares 

of the money in business (547, 1.). Adding their shares of 
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money furnished, we have $8,000, the entire capital Then, 
Whde ca^pital : each marCi capital :: whole gain : each maTC% aha/re qfgain. 
Finding the unknown term in each of the three proportions, 
we have each man's share of the gain. 

Ex. 2. D and E formed a partnership for 1 year, each 
famishing the same capital At the end of 8 months, D 
drew out his capital, his interest continuing to the dose of 
the year, when the profits were $4,500. What was each 
one's share ? 

Explanation. — bolutioh. 

Since the partners 8 mo, + 12 mo. = 20 mo. 

famish the same 

amount of money, 20 mo. : 8 mo. ; ; $^,,500 : Us share, 
ioi different lengths 20 mo. : 12 mo. : : $4,500 : ITs " 
of time, they will 

share in the profits Hence, D's share, $1,800 ; 

in proportion to the E*s share, $2,700. 

respective times 

their money is in business (547, 11.). Adding their shares of 

time, we have 8 mo. (D's share of time) + 12 mo. (E's share 

of time) = 20 mo., the sum of their shares of time. Then, 

Whole time : each marCa time : : whole gain : each manCa aha/re of gain. 

1. A and B form a partnership. A fiimishes $2,500 of the 
capital, and B $4,000, and they gain $1,950. What is each man^s 
share? A' a, $750; B*a, $1,200. 

2. Three men, having 1 cow each, hire a pasture for the season, 
for $22.50. A's cow is in the pasture 4 months, B^s cow 6 months, 
and C's cow 5 months. How much does each man pay ? 

3. A factory, insured in the jEtna Ins. Co. for $5,000, in the Home 
Ins. Co. for $7,500, in the Continental Ins. Co. for $6,000, and in the 
North American Ins. Co. for $4,500, was damaged by fire to the 
amount of $10,120. How much of the loss fell upon each Co. ? 

JEJtna, $2,200; Home^ $3,300; 
CanHnentaly $2,640; Hi. A., $1,980. 
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4. A, B, and bought some city lots in company, A ftmiisbing 
$1,800 of the purchase money, B $1,500, and $1,200. They sold 
the lots for $8,420. How much did each man gain ? 

CJL&JS, II. 

Compound Partnership. 

549« If one partner famishes 3 times as much capital as 
another, either in money or in the time his money remains 
in the business, or in the product of money and time, his 
share of the profits and losses is 3 times as great as that of 
the other partner. Hence, 

The product of each man's capital mvUiplied by the time it is 
in business, represents his proportionate share of the capital. 

550. Ex. A^ B, and C form a partnership for 8 months, 
A putting in $2,000, B $3,000, and C $1,500. K C draws 
out his capital in 4 months, and B his in 6 months, and the 
profits are $5,600, what is each man's share? 

Explanation. — 
Since the times somnoir. 

and shares of $2,000 f(yr 8 mo. = $16,000 for I mx). 
money are both S,000 " ^ " = 18^000 " 1 " 

unequal, each L500 " 4 " = 6,000 « 1 « 

man's share of the $j^,o, 000 

profits depends 

both upon the $1,0,000 : $16,000 :: $6,600 : As share. 
amount of money $Jfi,000 : $18,000 : : $5,600 : B's 
furnished by him $40,000 : $6,000 : : $6,600 : G's 
and the time it is 

used in the busi- Hence, A's share is $2,240 ; 

ness. (See 549.) B% $2,620; Cs, $840. 

A's money, $2,000, 

for 8 months, is the same as 8 times $2,000, or $16,000, for 
1 month ; B's money, $3,000, for 6 months, is the same as 
$18,000 for 1 month ; and C's money, $1,500, for 4 months, 
is the same as $6,000 for 1 month. The whole proportion- 



it 
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ate capital is $40,000, of which A's share is $16,000 ; B's, 
$18,000 ; and C's, $6,000. Then, 

Proportiona;te Capital : ea/^ ma/rCB sha/re : : whole gain : each, man^i gairu 

551 • Upon the principles deduced in 547, 519, are based 

the 

!Ruies for Computations in ^Partnership. 

L For Simple Partnership. 

1. For the whole capital, add all the partners' shares of 
money or time, 

2. For each partner^ s share of the gain or loss, state a pro- 
portion, thus: — Whole capital : each partner's capital :: whole 
gain or loss : each partner^ s gain or loss, 

n. For Compound Partnership. 

L For each partner^s proportumate share of the capital, 
multiply his money by the time it is in business, 

2. For the whole capital, add all the proportionate shares, 

3. For each partner's share of the gain or loss, slate a pro- 
portion, thus : — Whole proportionate capital : each partner's pro- 
portionate share : : whole gain or loss : each partner's gain or loss, 

5. A and B engage in trade together, A putting in $1,500 for 9 
months, and B $2,500 for 6 months. They gain $2,394. What is 
each one's shaie ? -4'«, $1, 134 / S\ $1,260. 

6. The firm of Sanford, Wright, & Thomas manufacture agr^nl 
tural implements, and their capital is $12,000, of which Mr. S. fur- 
nished $5,500, Mr. W. $4,500, and Mr. T. $2,000. Last year they 
made $9,360. What were each partner's profits ? 

7. Three men harrested and thrashed a field of grain on shares, 
A furnishing 4 hands 5 days, B 6 hands 4 days, and 5 hands 
8 days. The whole crop was 630 bushels, of which they had |. 
How much did each receive ? A^ SO Jm,; JB, S6 Im,; (7, 60 hi, 

8. A, B, and C are the partners in a store. A furnishes $2,800 
for 1 yr., B $1,750 for 10 mo., and C $1,450 for 1 yr. 8 mo.,'and th^ 

Jose $472.50, What is each m&xk?^ low % 
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SECTION V. 

1. The property of an insolvent debtor amounts to $6,342, and 
his liabilities to $17,550. How much will a creditor receive on a 
debt of $1,250 ? 

2. If .1875 bu. of sweet-potatoes cost $.30, what will be the cost 
of.876bu.? $!.¥>' 

3. A man whose estate is worth $19,250, directs, by his will, that 
his property shall be so divided among his four children that his 
daughter shall receive $4, his youngest son $5, and his second son 
$6, as often as his eldest son receives $7. How much will each 
child receive? Daughter^ $3,500; youngest son, $4,S75 ; 

seeond son, $5,250; eldest son, $6,125. 

4. If 400 ft. of flooring IJ in. thick are required for a room, 
how much flooring 1^ in. thick wiU be required for a room 3 times 
as long and 2 times as wide ? 2,880 ft, 

5. Four men paid $13 for a carriage to convey them from a RR 
station to their homes, which were distant 16 mi., 24 mi., 28 mi., 
and 36 mi respectively. They paid in proportion to the distances 
they rode. How much did each man pay ? 

6. The interest of $286.25 for a certain time is $27.48. What is 
the interest of $59.50 for the same time ? 

7. A bin 12 ft. X 7 ft. X 6 ft. wiU hold 405 bushels of grain. 
How many bushels will a bin hold that is 8 ft. x 7 ft. x 4 ft. ? 180, 

8. If 17f cords of wood will produce 745 J^ bushels of charcoal, 
how many cords of wood will be required to produce l,677f 
bushels ? 

9. A and B bought a mill, A paying $2,400, and B $3,200. 8 
months afterward C bought f of A's share, and D bought f of B's 
share. The profits of the mill for the year were $5,040. How much 
was each man's share ? A, $1,872; B, $2,280; C, $288; D, $600, 

10. Three men shipped a cargo of 1,500 barrels of flour to 
England, A furnishing 700 barrels, B 200 barrels, and C the 
balance. In a storm 195 barrels were thrown overboard. Ho"^ 
should the loss be shared among the owners ? 



^QJ- 




SECTION I. 

l>BFlJ\riTIOJ\rS AJVD JVOTATIOJV. 

552« A Soot of a number is one of its equal factors. 

553* The Square Soot of a number is one of its two 
equal factors. 

55l« The Cube Soot of a number is one of its three 
equal factors. 

Example. — 3 is a rod of 9, of 27, and of 81, because 9 = 3 
X 3 or 32, 27 = 3 X 3 X 3 or 3^ and 81 = 3x3x3x3 or 
3^. 3 is the square root of 9, and the ctifte root of 27. 

Notes.— 1. One of the four equal factors of a number is its Fourth Rooty 
one of the five equal factors is its JF\fih Booty and so on. 

2. A number whose square root can be obtained, is a Pet/ect Square; 
and one whose cube root can be obtained, is a Bsr/ect Ovibe, 

555« Invotution is the process of finding any required 
power of a number. (See 82-87). 

556. JSJvotution, or ^Extraction of Soots, is the 

process of finding any required root of a number. 

Note. — ^Involution and evolution are converse operations. 

557. ^xt7*action of Square Soot is the process of 
finding one of the two equal factors of a number; and 

558- Extraction of Cube Soot is the process of 
finding one of the three equal factors of a number. 

559. The Sign of Square Soot is f^, called the 
Sadical Sign; and 

560. The Sign of Cube Soot is V. Thus, f^64 is 
.•ead " The square root of 64 ; " and 1/125 is read " The 

cube root of 125." flee Manual. 
N<ypi.-^JL Surd is an indicated root whicli can i\o% Y^t obtained ; as ^5, 1^. 
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SECTION II. 

BXnRACTIOJV OF SQUAltB !ROOT. 

561* The least and the greatest number that can be ex* 
pressed by one figure are 1 and 9 ; by two figures, 10 and 
99 ; by three figures, 100 and 999 ; and so on. 

The squares of these numbers are 

1«= 1 10^= 100 100'= 10,000 

9«=81 99'=9,801 999^=998,001 and so on. 

By examining these numbers and their squares, we see 
that 

The square of a number expressed by consists of 

One figure one or two figures ; 

Two figures three " four " 

Three " five " six " 

Four " seven " eight " 
and so on. That is, 

L The square of any number consists of twice as many 
figures as the number, or one less, 

TL If a number he separcded into periods of two figures each, 
beginning with ones, its square root wHl consist of as many 
figures as there arefvU and partial periods in the number. 

562. If we write any digits, as 2 and 9, successively as ones, 
tens, hundreds, and so on, and square them, we shall have 

2«= 4 20»= 400 300«= 40,000 

9'=81 90»=8,100 900«=810,000 

By examining these numbers, we see that 

The square of the ones is in the first period ; 
" " " tens « second " 

" " " hundreds " third « 

and so on. That is, 

The square of the left-hand figure of a root is wholly in the 
left-hand period of the number or power. 
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563« If we square any numbers expressed by two figures, 
as 20 and 25, 60 and 63, 90 and 99, we shall have 

20''=400 60'»=8,600 90«=8,100 

26*=625 63^=3,969 99«=9,801 

By comparing these roots and their squares, we see that 

4 is the greatest square in 6, the hundreds of 625 ; 
36 " " " 39, " " 8,969; 

81 " " " 98, " " 9,801. That is. 

The greatest square in the left-hand period of a number is the 
square of the left-hand figure of the root, 

564« "We will now square the number 37, for the purpose 
of learning of what parts the square is composed. 

Ex. 37=30 + 7, and 37'=30 + 7 multipHed by 30 + 7. 

Explanation. — The square 
of the ones =49 ; the product 3 0-\- 7= St 

of the tens by the ones (7x30) S0-{- 7= 37 

■f the product of the o«es by 2 10-\-A9 = 259 

the tens (30 x 7), or two times g 0+2 10 111 

the product of the tens and 900+^20^^9 = 1369 
ones=420 ; the square of the 

tens = 900 ; and the sum of these three partial products = 
1,369, Hence, 

The square of a number consisting of two figures, is equal to 
the square of the tens, plus two times the prodxwt of the tens 
and the ones, plus the square of the ones. 



565. Ex. 1. What is the 



riBST soLunoir. 



3 7 Boot. 



square root of 1,369 ? 13'6 9 

Explanation. — Separ- 
ating the number into J>i'oidind. ^6 9 
periods of two figures ^^ ^ 

each, we find that the 
square root will consist of two figures. (561, 11.) 



6 Trial dM«9r. 

7 

6 7 Complete (UHeot 
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SXOOITD SOLUnoM. 



IS'6 9 
9 

469 
469 



37 



67 



Since 9 is the greatest square in 13, the 
first period, we write 3, its square root, for 
the first figure of the root (563). Taking 
9, the greatest square, from the left-hand 
period, and annexing 69, the next period, 
to the remainder, we have 469. This num- 
ber is made up of two times the product of the tens 
and ones of the root, plus the square of the ones (564) ; 
i, e,, of 30 (=3 tens) x 2 x the ones of the root, + the square 
of the ones. Dividing 469 by the trial divisor, 60 (=2 
times 3 tens, or 30), we obtain 7, which we write for the 
second figure, or ones, of the root. Since 60=2 times 3 
tens, and 469=2 times 3 tens x the ones + the square of the 
ones, we add 7 to the trial divisor, 60, making 67. Then 
multiplying 67, the complete divisor, by 7, the last figure of 
the root, we obtain, Ist, 7 times 7 = the square of the ones ; 
and 2dj 7 times 60 = 2 times 3 tens x 7 ones = 2 times the 
product of the tens and the ones. The product, 469, is the 
same as the dividend, and 37 is the square root required. 

In the Second Solution we hSkYe placed the quotient 
figure, 7, in the place of the in the trial divisor, thus com- 
pleting the divisor at once. 

soLunoir. 



lit dividend. 



^dividend. 



6 5-5 0-2 5 
49 

650 

676 

7425 
7 425 



745 ^oot 



144 l«^<2i«<K)r. 



1485 ^dMaor. 



Ex. 2. What num- 
ber is the square root 
of 555,025 ? 

Explanation. — In 
extracting the square 
root of a number, only 
two periods of figures 
are considered at once. Therefore, in obtaining any figure of 
the root, after the first, we regard the figure or figures of 
the root already found as tens, and the figure sought as 
ones, and find each succeeding figure in the same manner 
as we find the second .figure of a root consisting of two 
figures, as will be seen in the Solution. 
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Ex. 3. Find the square root of bolution. 

748.0225. n 8.0 2^2 6 2 7.36 

Explanation. — ^Separating the num- 



ber into integral and decimal periods, ^ ^ ^ 
by counting left and right from ones, 



we proceed as in Ex. 1 and 2, putting y f ^ f 
a decimal point before the figure of the 



i7 



543 



5466 



root obtained from using the first ded- 27325 
mal period. 27325 

Ex. 4. Extract the square root of -^^^^ 
Explanation. — Since a frac- bohtpion. 

tion is squared by squaring |/^ = j^ ^ ^^^76 = ^ 

each temi separately (335), 

and since evolution is the converse of involution (556, Note)) 

we extract the square root of each term separately. 

566* Upon the principles deduced in 561-564, is based 
the 

ftule for J^xtraction of Square !Root. 

I. To determine the number of figures in the root. 
Separate the number into periods of two figures each, count" 
ing left and right from ones. • 

n. For the first figure of the root. 

1. Find the root of the greatest square in the left -hand 
period^ for the first figure of the root. 

2. Subtract this square from the first period; and to the 
remainder annex the next period, for the first dividend. 

HL For the second figure of the root. 

1. DovMe the root already found, considered as tens, for 
the first trial divisor, by which divide the first dividend; and 
vorite the result for the second figure of the root, and also in the 
place of ones in the trial divisor, thus forming the complete 
divisor. 

2. Multiply the complete divisor by the second figure of the 
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root; subtract the product from the first dividend; and to the 
remainder annex the next period for a new dividend, 

IV. For the succeeding figures of the root. 

« 

Proceed wUh the second, and vnth each succeeding dividend^ 
in the same manner as with the first, until aU the periods are used. 

Notes.— 1. If any dividend is less than the divisor, annex a cipher to the 
root, and also to the divisor, and annex the next period to the dividend, for 
a new dividend. 

3. If there is a remainder after all the periods have been used, i. «., in ex- 
tracting the square root of a snrd, periods of decimal ciphers may be an« 
nexed, and the work extended to any required degree of exactness. 

8. If the right-hand decimal period contains but one figure, annex a 
decimal cipher. 

4. To extract the square root of a mixed fractional number, first reduce 
It to a mixed decimal number, or to an improper firaction. 

ntOBXiBMS, 

1. Extract the square root of 5,476. 7^ 

2. Fmd the value of V75^. 8X 

3. What is the square root of .0289? 

4. A square plat of ground contains 87,616 square feet What 
is the length of one side ? 296 ft, 

6. V881,721 =wwhat number? 

6. Extract the square root of .455625. 

7. What is the square root of 50,808,884 ? 7, 128, 

8. The area of a square platform is 1,387^ sq. ft. What is the 
length of one side ? S7,25ft, 

9. Find the value of V.000169. MIS. 

10. What is the square root of the jBraction |fj ? 

11. VHf = what number ? H- 

12. The entire area of the six faces of a cubic block is 130f sq 
in. What is one dimension of the block ? 4f *w« 

13. Find the square root of Ol^fJ^. 9^^, 

14. What is the value of Vl6 ? 3.872 + . 

15. Extract the square root of 99. 9.9498+, 

16. V1127.750724 = what number? 33.582. 
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SECTION III. 
MXT^ACTiojv oj^ czt:bb ^oot. 

S%1% If we cube an integral unit of each of the first four 
orders, we have 

1»=1 10«=1,000 100'= 1,000,000 1,000«=1,000,000,000 

Since the cube of 1 is 1, and the cube of 10 is 1,000, the 
cube of any number between 1 and 10 must be a number 
between 1 and 1,000; 

Since the cube of 10 is 1,000, and the cube of 100 is 
1,000,000, the cube of any number between 10 and 100 
must be a number between 1,000, and 1,000,000; 

Since the cube of 100 is 1,000,000, and the cube of 1,000 
is 1,000,000,000, the cube of any number between 100 and 
1,000 must be a number between 1,000,000 aAd 1,000,000,000; 
and so on. That is. 

The cube of a number expressed by consists of 

One figure one, two, or three figures j 

Two figures four, ^-^^^ or six " 

Three " seven, eight or nine " 
and so on. Hence 

I. The cube of any number consists of three times as many 
figures as the number, or one or two less. 

TL. If a number he separated into periods of three figures 
each, beginning vrith ones, its cube root will , consist of as many 
figures as there are full and partial periods in the number, 

568a If we write any digits, as 2 and 9, successively as 
ones, tens, hundreds, and so on, and cube them, we have 

2«= 8 20»= 8,000 200>= 8,000,000 

9«=739 90'»=729,000 900* =729,000,000 

Examining these numbers, we see that 

The cube of the ones is in the first period ; 
" " tens " second '* 

" " hundreds " third ** 

and BO on. Hence, 
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ITie cube of the left-hand figure of a root is whoUy in the l^ 
hand period of the poioer. 

569« If WQ cube any numbers expressed by two figures, 
as 20 and 25, 60 and 63, 90 and 99, we shall have 

20»= 8,000 60»=816,000 90^=729,000 
25»= 16,625 63'=313,047 99»=970,299 

Comparing these roots and their cubes, we see that 

8 is the greatest cube in 15, the thousands of 15,625 ; 
216 " « 313, "■ " " 313,047; 

729 " " 970, " " " 970,299. Hence, 

The greatest cube in the left-hand period of a number is the 
cube of t?ie left-hand figure of the root, 

570. We will now cube the number 45, for the purpose of 
seeing of what parts the cube is composed. 45=40 + 6, and 
45* =40 + 5 multiplied by 40 + 5 multiplied by 40 + 5. 

FIB8T BOLUnON. BEOOITD SOLUTION. 

40 + 5 — 46 

40 ■\- 6 = 45 



(40 X 5) 
{40 X 5) 



+ P =z 225 

40" + {40 X 5) = 180 

40^ + 2x{40 X 5) -\- 5^ =: 2025 

40 + 5 = 45 



(40^ X 5)^2x{40 X 5") 
(40' X 5)+ {40 X P) 



+ 5* = 10125 
40^ -{- 2x140'' X 5)+ (40x5*) =8100 



40' + 3x{40^ X 5)+ 3x(40 X 5") + P= 91125 

The several parts of the final product, reading from the 
left, are 

Ut The cube of the tens, 64,000 

2d, Three times the square of the tens x the ones, 24,000 

M, Three times the tens x the square of the ones, 3,000 

4*A. The cube of the ones, 125 

That is, 45» = 91, 125 
The cube of a number consisting of two figures, is equal to the 
cube of the tens, plus three times the square of the tens muULiQliAd 
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by the onesi plus three times the tens multiplied by the square of 
the ones, plus the cube of the ones. 

571, Ex. 1. What is the cube root of 91,126? 

Explanation. — soltition. 

J^ 5 Root. 



Separating the 91-125 

number into pe- ^-^ 

riods of three fig- mtMemO, 27125 

ures each, we find ^'^26 



Jf.80 lHaldM9or. 
600 

2_5 

5 Jf.25 Complete dUftaor. 



that the cube root 

-will consist of two figures (567, 11.). 

Since 64 is the greatest cube in the left-hand period, 91, 
we write 4, its cube root, for the first figure of the root (569). 
Taking 64, the greatest cube, from the left-hand period, 
and annexing 125, the next period, to the remainder, we 
have 27,125. This number is made up of 3 times the square 
of the tens x the ones, plus 3 times the tens x the square 
of the ones, plus the cube of the ones (570) ; i. e,, of 3 x 40* 

X the ones + 3 x 40 x the square of the ones + the cube 
of the ones. 

CaUing the :first figure of the root tens, and multiplying 
its square by 3, we have 4,800 for a trial divisor. Dividing 
the dividend, 27,125, by the trial divisor, we obtain 5 for 
the second figure, or ones, of the root. 

Since 4,800=3 times the square of 4 tens, and 27,125 = 
3 times the square of 4 tens x the ones, plus 3 times 4 tens 

X the square of the ones, plus the cube of the ones, we 
add to 4,800, the trial divisor, 600 ( = 3x4 tens or 40 

X the ones), and also 25, the square of the ones, making 
5,425, the complete divisor. Then, multiplying this com- 
plete divisor by 5, the second figure of the root, we obtain 
27,125, which is made up of, Is^, 5 x 5 x 5, or the cube of 
the ones; 2(i, 3 x 40 x 5 x 5, or 3 times the tens x the square 
of the ones; and Sd, 3 x 40 x 40 x 5, or 3 times the square 
of the tens x the ones. We have now used all of the given 
number, and 45 is the cube root required. 



1200 -{-60 -h 1 
1261 

1S2S00 + 1890 + 9 
134199 
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Ex. 2. Extract the cube root of 9,663,597. 

Explanation. — 
Since only two pe- solutioh. 

nods of figures are 9-6 6 3-597 21S 
considered at once, 

in obtaining any fiff- ^?^'? 
.., x^^ 1261 
ure of the root, after 

^e first, we regard jgff^^ 

the figure or figures -—^ 

of the root akeady 

found as tens, and the figure sought as ones; and proceed 

in. the same manner as in obtaining the second figure. 

£72* Upon the principles in 567-570 is based the 

!Ru/e for Extraction of Cube Hoot. 
I. To determine the number of figures in the root. 

Separate the number into periods of three figures each, 
counting left and right from ones. * 

n. For the first figure of the root. 

1. Find the root of the greatest cube in the left-hand period. 

2. Subtract its cube from the period, and to the remainder 
annex the next period, for a dividend. 

m. For the second ^figure of the root. 

1. Considering the root already found as tens, multiply its 
square by S,for a trial divisor, by which divide the dividend, 
and write the result for the second figure of the root 

2. Add to the trial divisor 3 times the product of the tens 
and ones of the root already found, and also the square of the 
ones, for a complete divisor. 

3. Multiply the complete divisor by the last figure of the 
root ; subtract the product from the dividend ; and to the 
remainder annex the next period for a new dividend. 

IV. For each succeeding figure of the root. 
Consider that part of the root already found as tens, and 
proceed in the same manner as in finding the seccwvd ^ut^« 
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Notes.— 1. If any dividend is less than the divisor, annex a cipher to the 
root ; two ciphers to the trial divisor, for a new djlvisor ; and the next 
period to the dividend, for a new dividend. 

2. In extracting the cuhe root of a surd, periods of decimal ciphers may 
be annexed, and the work extended to any required degree of exactness. 

3. If a right-hand decimal period contains less than three figures, supply 
the deficiency by annexing a decimal cipher or ciphers. 

4. If the given number is a fraction, take the cube root of the numerator 
and denominator separately ; and if it is a mixed fractional number, first 
reduce it to an improper fraction, or to a mixed decimal number. 

5. Since the trial divisor is less than the true divisor, in obtaining the root 
figure we must make allowance for this difference. See M an u al. 

T M O B L E M 8. 

' 1. What is the cube root of 103,823 ; and of 34,389 ? jpt; 29. 
. 2. V274.625 = what number? 6.5. 

' 3. .000729 is the cube of what number ? 

* 4. What is the length of one side of a cubical block that contains 
2 cu. ft. 1,457 cu. in. ? 1ft. 5 in. 

» 5. Find one of the three equal factors of 10,218,313. 217. 

\ 6. Vl31,096,512 = what number? 

) 7. The length of a square stick of timber, which contains 18} 
cubic feet, is 32 times its width or thickness. What are its 
dimensions ? 

Note 6. — ^If the stick were cut, crosswise, into 83 equal parts, each paiC 
would be a cube. 24 ft. long, and 9 in. 9qwvre. 

8. In digging a cellar, the length of which was 4 times, and the 
width 6 times its depth, 192 cubic yards of earth were removed 
What were the dimensions of the cellar ? 6, 2^, and 36 ft. 

v9. Extract the cube root of 187,149.248. 

* 10. Of what number is 118,806,247,296 the cube ? 4,916. 

11. In a granary is a bin that holds 270 bushels. Its length is 8 
times, and its width 1|^ times its depth. What are its dimenwionB f 

» 12. Extract the cube root of ^, and ■^^. 

18. Vie^*^ and VQfg= ^^^^ numbers ? J?/^, and l.S. 

14. What must be the interior measurement of a side of each of 
two boxes, one of which will hold a bushel of grain, and the odMt 
a gallon of oil ? 12.907 -k- in., and 6.i55+ in. 




SECTION I. 
s> Mi!'ij\ri TiOJ\rs . 

57S. A. Series is a miccessioii of nmnbers increasing or 
decreasing, either by a common difference or by a common 
ratio ; as 8, 7, 11, 15 ; and 2, 6, 18, 64 

NoTB.— The numbers tbat fonn a Series ore the Term*. The first and last 
terms are tbe£e<nfa<»,' and the other tenoB are the Jfoiiu. (See 529, S30.) 

574. An Ascending Series is one in which the terms 
increase in regular order, from the first. 

575. A descending Series is one in which the terms 
decreaee in regular order, from the first. 

576. An Arithm,eticat Progression is a series whose 
terms increase or decrease by a common difference ; as 2, 
7, 12, 17 ; and 24, 21, 18, 15. 

577. A Geometrical !Progression is a series whose 
terms increase or decrease by a common ratio ; as 2, 10, 60, 
260 ; and 4^ 24, 12, 6. 



SECTION II. 

578i In the ascending arithmetical series 2, 6, 8, 11, 14, 
tho common difference is 3, and the terms are formed as 
follows : 

let tenn, 3; 



6= 


=3+8, 01 


Ist term + common 


difference 


8= 


= 3 + 3 + 3, 


" +3 timeB o 


am. <liff. ; 


11^ 


^2 + 8 + 3 + 8, 


" +3 " 




14= 


=3+8+3+8 + 3, 


'■ +4 " 




and the snm of the series is 3-(.5+8-|- 11 + 14 


= 40. 
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From this illustratidn we see, that in any arithmetical 
series there are five things to be considered : yiz., the First 
Ternty the Last Term, the Common Difference^ the Number 
of Terms, and the Sum of the Series. 

Dividing 40, the sum of the series 2, 5, 8, 11, 14, by 5, 
the nnmber of terms, we have 8, which is the average of 
all the terms, or the Average Term; and adding 2 and 14, 
the extremes, we have 16, which is two times the •average 
term. 

579. From these illustrations we deduce the following 

Principles of Arithmetical tPro^?''ession. 

I. Any term in an ascending series is equal to the first term, 
plus the product of the common difference multiplied by the 
number of the term less 1, 

n. The difference of the extremes is equal to the product of 
the common difference multiplied by the number of terms less 1. 

m. The sum of the extremes is equal to two times the average 
term of the series. 

PnOBIiEMS. 

1. The first term of 

an ascending arith- bolutiox. 

metical series is 6, 57—1=56, times com, diff. is added. 

the common differ- 56 x 3=168, sum of additions to. 1st term. 

ence is 3, and the 6-^-168=^ 174, last term, (Seel.) 

number of terms is ^'•> 

67. What is the 6-h{56xS)= 174, last term. 

^ast term ? 

2. The first term of 

a descending arith- '^^^^''• 

metical series is 206, 21—1=20, times com. diff. is subtracted. 

the common differ- 20 x 10=200, sum of subtrcujtions from 1st term. 

ence is 10, and the 206—200=6, last term. (See IT.) 

number of terms is Or, 

21. What is the 206— (20 x 10)=6, last term. 

last term? 
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8. The first term is 
5, the last tenn is 
117, and the number 
of terms is 15. What 
is the common dif- 
ference ? 

4. The extremes 
are 7 and 95, and 
the common differ- 
ence is 4. Find the 
number of terms in 
the series. 

6. The extremes 
are 8 and 25, and 
the number of terms 
is 12. What is the 
sum of the series ? 



BOCtJTIOir. 

117—5=:112j sum qfaddUions to Ut term, 
15—1= IJ^ number of additions. 
112-7-14=^8^ comm/on difference, (See II.) 

Or 

= 8. common difference, 

15^1 

soLimoir. 

95— 7 =88 J sum of additions to 1st term, 

88-7-4=22, number " " 

22+l=23j number of terms. 

Or 

\-l=2Sy number of terms. 



SOLimON. 

3 + 25=28, 2 times the average term, (See IH.) 
28-7-2=14, the average term, 
14 X 12=168, sum of the series. 

Or 

3 •\-25 
X 12=168, sum of the series, 

2 

580. Upon the principles and examples in 578, 579, are 
based the . 

Hules for Computations in Arithmetical ^Progression* 

I. To find either extreme. 

Multiply the common difference by tJie number of terms less 1 ; 

and add the product to the less extreme, or subtract it from the 

greater, 

n. To find the common difference. 

Divide the difference of the extremes by the number of terms 

less 1. 

m. To find the number of terms. 

Divide the difference of the extremes by the common differ^ 

ence, and add IJo the quotient, 

IV. To find the sum of the series. 
tiply (/ne half the sum of the extremes by the number of 

8)71$. SeeBfanmaL 

14 
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JPROBJjEMS, 

6. The less extreme of an arithmetical series is 5, the common 
difference is 7, and the number of terms is 18. What is the greater 
extreme ? 89. 

7. Find the greater extreme of the. progression of which 19 is the 
less extreme, 3 is the common difference, and 57 is the number of 
terms. 

8. A boy 14 years old was apprenticed to a trade, and was to re- 
ceive $50 the first year, and an increase of $75 yearly, till he was of 
age. How much did he receive the last year ? $500. 

9. The greater extreme of an arithmetical series is 215, the com- 
mon difference is 13, and the number of terms is 15. What is the 
less extreme ? SS. 

10. A man who owns a plot of 18 building lots, asks $1,000 for the 
one nearest the city, and $20 less for each succeeding lot. What is 
his price for the lot farthest from the city ? 

11. The extremes of a series of 60 terms are 13 and 249. What is 
the common difference ? J^ 

12. If a laborer has $16 deposited in a savings-bank on Jan. 1, and 
$484 on Dec. 80 following, what are his average weekly deposits ? . 

13. The extremes are 4f and 67f , and the common difference is If. 
What is the number of terms ? Jfi. 

14. In how many years will the value of a piece of property he 
doubled, if it increases in value 16^ the first year, and 7^ each suc- 
ceeding year ? 

15. What Is the sum of the natural series of numbers 1, 2^ 3, 4^ 
and so on to 1,000 inclusive? 500,500. 

16. What IS the number of strokes made by a clock in 12 hours! 

17. The less extreme is i^, the common difference is J^, and the 
number of terms is 50. . -What is the greater extreme ? 

18. If you deposit $25 in a savings-bank the first week of th6 
year, and $5 each succeeding week, how much will you deposit in 
the year ? - $280. 

19. What is the 84th term of the series 90f, 90,(89}, etc. ? 

J80. Insert 32 arithmetical means between the 4>.xtreme» 18 and 
W4. Itt mean, 20; S2d mean, 23T. 



L 
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21. If the water in a lake id 16}^ feet deep 1 rod from a pier, and 
the bottom has a uniform slope of 3|^ feet to the rod, at what 
distance from the pier is the water 300 feet deep ? 82 rods, 

22. Find the sum of 100 terms of the series 19^, 19f , 20^^, etc. 



■ • ♦ • I 



SECTION III. 

GBOMBT'RICoLZ THO G^BS S 10^. 

581. In the ascending geometrical series 2, 6, 18, 54, 162, 
the ratio is 3, and the terms are formed as follows : 

1st term, 2; 

2d " 6=2 X 3, or 1st term x ratio, 2 x 3'; 

3d " 18=2x3x3, ** " x square of ratio, 2x3'; 

4th " 64=2x3x3x8, " * " x cube " 2x3'; 

6th " 162=2 X 3 X 3 X 3 X 3, *• " x 4th power, " 2 x 3*; 
and the sum of the series is 2+6 + 18+64 + 162=242. 

From this illustration we see that, in any geometrical 
series there are five things to be considered : viz., the Fird 
Term, the Last Term, the BcUio, the Number of Terms, and 
the Sum of the Series. 

If we take th^^bove series, 2, 6, 18, 54, 162, multiply it 
by the ratio, 3, placing the terms of the products over the 
corresponding numbers of the series, and then subtract the 
series from the product (or 3 times the series), the terms 
consisting of like numbers will disappear, and we shall have 

8 times the series, 6 18 . 0.4 162 486 

Series, 2 6 18 64 162 

(3 times— 1 time=)2 times the series=486 — 2=484 

Since 484 is 2 times the series, 484-^2=242 is 1 time the 

series, or the sum of the series. 

Note.— The pupil will notice that 2 is the first term of the scries, 486 \^ 
8 times the last term, and the divisor, 2, is the ratio less 1. 
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582* From these illustrations we deduce the following 

Principles of Geometrical Progression, 

I. The first term and the ratio are the ordy fa/ctora used in 
forming a series. 

n. In any term of a series, the first term is a factor once. 

m. In any term of an amending series, the ratio is a factor 
as many times as the number of terms less 1. 

IV. The number of factcyrs used informing any term, is 
equal to the number of the term, 

V. The product of the ratio and the greater extreme of a 
series, minus the less extreme, is as many times the sum of the 
series, as is expressed by the ratio less 1. 



1. The first term of 
an ascending geo- 
metrical series is 4, 
the ratio is 2, and the 
number of terms is 
7. What is the last 
term? 

2. The first term 
of a descending geo- 
metrical series is 96, 
the ratio is 2, and 
the number of terms 
is 6. What is the 
last term ? 

3. The first term of 
a geometrical pro- 
gression is 7, the 
last term is 567, and 
the number of terms 
is 5. What is the 
mtio? 



JPJSOBZJEMS. 

SOLUTION. 

7—1=6^ times the raUo is afa4Stor, (See ILL) 
2^=6Ji>^ product of ratio used as a factor. 
4, X 64^=236, last term. (See I.) 

Or 

4x2^-^=4x2^=256. last term. 

80LUTIo9 

6—1=5, times the ratio is a divisor. (See IH) 
2^=S2, product of ratio used as a divisor. 
96-T-S2=S, last term. 

Or 
96-^2^^=96-^2^=8, last term. 

SOLUTION. 

567-^7=81, product of ratio used as afaetar. 

5—l=4y times ratio is a factor. (See IIL) 

Vsl =S, ratio. Bee Manual, Beferenoe 810 

Or 



GEOMETRICAL PBOGBESSION. 317 

4. The extremes of bolutioic. 

a geometrical pro- 1536-^6=^256^ prod, of ratio uud as a factor. 

gression are 6 and ^56^4=64, 64-i-4=16, 16-^4=4, 4^4^!- 

1,536, and the ratio -* (^ **»*^ *^ '^<^^ « afcustor) + l{fhs time 
is 4. What is the ^^ ^^** exbreme is afaetor)=5y number of 

number of terms? ^^^'^' (See IV.) 

__ « . . SOLUTION. 

5. The first term S75x5=m5, SUmesO^last term. 

IS 3, the last term is i875--3=zl872, 4 times the series. (See V.) 
375, and the ratio is ^^^^^^^ j^g ^^ ^f ^ ,^^ 
6. What is the sum ^ 

of the series ? 575x5-5 ^ ^^ ^ ^^ ^^^^^ 

5 — 1 

583* Upon the pnncipks and examples in 581, 582, are 
based the 

^ules for Computations in Geometrical ^rogressio7i. 

L To find the greater extreme. 

liaise the ratio to a power 1 less than the number of termsy 
and multiply the result by the less extreme. 

n. To find the less extreme. 

Baise the ratio to a power 1 less than the number of terms, 
and divide the greater extreme by this result. 

'^- m. To find the ratio. 

Divide the greater extreme by the less, and extract that root 
of the quotient whose index is 1 less than the number of terms. 

IV. To find the number of terms. 

Dimde the greater extreme by the less, and this and each suc- 
ceeding result by the ratio, till the quotient is 1. 

The number of divisions unll be the number of terms. 

V. To find the sum of the series. 

Multiply the last term by the ratio, from the product subtract 
the first term, and divide the remainder by the ratio less 1. 

See MannaL 
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JPBOBIjEMS. 

6. The first term of an ascending geometrical series is 7, and the 
ratio is 8. What is the 6th term ? 1, 701. 

7. The less extreme is 13, the ratio is 4, and the number of terms 
is 7. What is the greater extreme ? 

8. The 5th term of an ascending series is 6,625, and the ratio is 5. 
What is the first term ? . 9, 

9. The greater extreme is 845,824, the ratio is 2, and the number 
of terms is 12. What is the less extreme ? 

10. The extremes of a progression of 6 terms are 4 and 64. What 
is the ratio ? 2. 

11. The four terms of a proportion are in geometrical progression, 
and the extremes are 8 and 2,744. What is the proportion ? 

Note 1.— First find the ratio. 8 : 56 : : $92 : j?7^ 

12. The extremes of a series are 3 and 234,875, and the ratio is 5. 
How many terms are there in the series ? 8, 

13. The extremes are 1 and y}^, and the ratio is ^. Find the 
number of terms. 

14. The extremes of a series are 2 and 4,374, and the ratio is 8. 
What is the sum of the series ? 6^560. 

15. What is the sum of 9 terms of the series 2, 10, 60, etc. ? 
NoTB 2.— The greater extreme must first be found. 976,562, 

16. What debt can be discharged in a year, by paying 1 cent the 
first month, 3 cents the second, 9 cents the third, and so on, in that 
ratio, for the 12 months ? $2, 657.20, 

17. If it were possible for a person having only 1 cent, to double 
his money every month for 4 years, how much money would he 
have ? f2,81j^749y767,106,56, 

18. What is the sum of the series 18+6+2+f +|, and so on, 

to infinity ? 

NoTB 3.— When the number of terms in a descending geometrical series 
is infinite, the series is called an Infinite Series^ and the last term is 0. 

Hence, — j:^ — = sum. 

19. Find the sum of the infinite series 100+26+6J+1A, 
etc. ISS^. 

20. What is the sum of the series 1, J, }, i, . . . to ? 
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SECTIOM IV. 

584* In Simple Interest, the amount of any sum is equal to 
the principal, plus the product of the- interest for 1 year 
multiphed by the time in years (see 461) ; the principal and 
the amount due at the close of the first year are both taken 
into account ; and the amounts due at the end of the several 
years form, an arithmetical series. Hence, in computations of 

Simple Ifiterest by Arithmetical Progression, 

I. The principal is the less extreme of an arithmetical series ; 
IL The interest for 1 year is the commmi difference; 
m. The number of years plus 1 ts the number of terms ; and 
IV. The amount is the greater extreme, 

585* In Compound Interest, the amount of any sum^ for 
aiiy year, is found by multiplying the amount due at the 
end of the preceding year by 1 plus the rate % (see 462); 
and the amounts due at the end of the several successive 
years form a geometrical series. Hence, in computations of 

Compound Interest by Geometrical Progression, 

L The principal is the less extreme of a geometrical series ; 
H. 1 plus the rate is the ratio ; 

m. The number of years plus 1 is the numb&i* of terms ; and 
IV. The amount is the greater extreme, 

:pnoBiiEMa, 

1. What is the amount of $500 for 8 years, at 7^ ? at 6^ i 

2. I have a lease of a building for 9 years, at $50 a year. If I 
allow 6^ interest on the rents from the time they are due, and pay 
the whole amount at the expiration of the lease, how much must I 
then pay ? 

Note 1. — ^As there is no principal at the commencement of the first 
year, there are only 9 terms. $558, 

3. If I save $150 each year, and put it at interest at 10^^ how 
much will my savings amount to \iv \Q -^ewc^*^ %'5t ,An^. 
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4. If a soldier's pension of $100 per annum remsdns unpaid for 
9 years, how much will then be due him, allowing 6^ simple 
interest ? 

Note 2. — Since the first year's pension has been due 9 years, and the last 
year's pension is now due, there are 10 terms in the series. $1,270, 

5. What is the present worth of an annuity, or annual income, 
of $300 having 6 years to run, money being worth 8^ ? 

Note 3. — ^The amount of the annuity due at the end of the 6 years, is the 
sum to be discounted, at S%, 

6. I hired a mill for 5 years, at an annual rent of $600, and paid 
the rent in advance, less the discount of 6^. How much did I pay ? 

7. After three years, I shall come into possession of property that 
pays $400 annually. How much ready money can I borrow, by hy- 
pothecating 5 years of this income, money being worth 10^ ? 

Note 4. — ^The sum due in 5 years after the income conmiences, or 8 years 
from the present time, is the amount to be discounted for 8 years, at 10^. 

8. What is the present worth of an annuity of $1000, 4 years in 
reversion (i. e. to commence in 4 years), and then having 7 years to 
run, allowing 8% for the use of money ? 

9. What is the present worth of a perpetual annuity of $1,500, 
to commence 7 years hence, if discounted at 6$^ ? 

NoTH 6. — The annuity is the interest of a principal that will earn $1,500, 
at 6<^. 

10. How much will $10,000 amount to in 5 years, at 6^ compound 
interest? $13,382.26. 

11. What is the compound interest of $425 for 5 years, at 7^ ? 

12. If you deposit $500 in a savings-bank that pays 5^ on deposits, 
compound interest payable quarterly, how much will your money 
amount to in 8 years ? 

13. What sum of money, at 6^ compound interest, will amount 
to $89.54 in 4 years ? $70J92. 

14. The amount is $32,158.83, the time is 8 years, and the rate is 
10^ compound interest. What is the principal ? $15,000. 

15. Find the amount of an annuity of $185 for 4 years, at 1% 
compound interest. $821,39. 

16. A clerk deposited $75 in a savings-bank every 6 months, 
upon which he received 6^ interest compounded semi-annually. 
How much was standing to his credit at the end of 4 years ? 

17. How much is an annuity of $1,200 per annum worth in 10 
yearsy at 5^ compound interests $t'>,093J7. 





S86. JifemuraHon embraceB tbe procesaee of measiuiiig and 
computing the length of linea, the area of surfaceB, Emd the capacfty 
of Bolida and spaces. (See Chap. 2, Sec. VHI.) 

887. A Curve Z,ine continuallj changes its direction, no part of 
it being a straight line. 

fiSS. Parallel Lines run in the same direction, 
at the same perpendicular distance apart. 

589. An A.cute Angle is loss than a right 
angle; as^BC. 

590. An Obtuie Angle is greater than a 
right angle ; as ABD. 

Non. — Acate and obtuse angles aro Obliq-ae Angles, 
6dL A Flane JF^gure, or a ^ane, is a level surfiice bounded 
bj lines. 
693. A S'olygon is a plane bounded by straight lines, 
683. A Regular Tolygon has all ita mdes, and also all its 
angles equal. 

$94. A Triangle Is a polygon of three ^des. c- 

695. A ^iffhi-Angled Triangle has one right 
angle ; as ABO. 

696. A Jfypothenuse is the longest aide of a 
right-angled triangle ; a» AO. " 

IfoTE. — A tdBDgle haTiog three acnte angles U an Aa^e-Aiigltd TVianffit; 
one haylDg one obtnac angle i» an Obtuie-AjigUd JHanglt ; one having all 
Ita aides equal ia an EjuUaitral TriangU; one bsTing two sides eqnal U an 
lanMUi 7Ua?iglt ; and one having all lU sides unequal is a SeaJmt THanffli. 

697. A Qunarilaterat is a poly- ^^ "•'""^ 
gon of four ndes. 

698. A Parallelogram ie a 
qaadrilat«ral whose opporite rides are 
parallel, and consequently wpA. 
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{t99. A Trapezoid is a quadtilateral hav- 
ing onlj two ddea parallel. 

600, A Trapezium is a quadrilateral hav- 
ing ndther two of its sides parallel. 

601, A 3>iaffonat is a straight line joining 
two opposite angles of a figure. 

Notes.— 1. A regular polygon ol five rides Is aAnti^on; one of six sides 
l9 a,SenigoB,; one of seven sides Is B-Stptagon; one of eight sides Is on Oc- 
tagon ; one of nine sides is a Nonagon ; and one of ten sides la a Decagon, 

3. Any polygon of more than three sides may be divided, by diagonalB 
all meeting at one angle, into as many triangles less 2 an the polygon haa 

3. The total leagth of the sides of a polygon is its Ftrimdfi- ; and the 
length of the oircamferenoB of a circle is its Periphery. 

602, The Sase of a figure is the aide on which it is supposed 
to stand: 




, A ^^>''t isasolid whose basesorendsaieeqnal, parallel 
polygons, and whose sidea are parallelograms. 

606. A Cylinder is a round solid of uniform diameter, whose 
bases or ends are equal, parallel circles. 

607. A ¥yramid is a solid whose base is a poljgon, and whose 
sides are triangles, terminating in a point or vertex. 

608. A Cone is a roood solid whose base is a circle, whose top 
tfirminates in a point or vertex, and whose slant height is a straight 
/ine JjODg wholly in the curved BUTfese, 
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609. A Sphere, or a Globe, is a solid bounded by one surface, 
which, in every part, is equally distant from a point within, called 
its center. 

Note. — One half of a sphere is a Hemiaphere. 

610. Similai" Su7''faces have their several angles equal each to 
each, and their sides about the equal angles proportional. 

61L Similar Solids are contained by the same number of 
similar surfaces, similarly situated. 
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SECTIOIT 11. 

MJS^JVSinR^TIOJV OF" ZIJSTBS. 

612. Some of the principles of mensu- 
ration can only be proved by a Geometri- 
cal analysis. Thus, this diagram illus- 
trates the first of the following Geomet- 
rical Principles, but the illustration is 
not an analysis of the principle. 

Geometrical ^fincipfes, 

I. Th€8qy4i/reof the hypotTi£nu^ of a right- 
angled triangle is equal to the sum of the 
squares of the other two sides. 

IT. The diameter of a circle : the circumference : : IIS : S55. 

Note.— By II. we find that, if the diameter of a circle is 1, the circumfer- 
ence is 8.14159, nearly. For ordinary purposes it is sofflcilBttly accurate to 
call the circumference of a circle, 3f times the diameter. 

PltOBLEMS, 

1. Robert lives 117 rods north, and the school-house is 156 rods east, 
from the corners. What is the distance across the fields from Robert's 
house to the school-house ? 195 rd, 

2. What IS the length of a hand-rail to a flight of 16 stairs, each 12 
inches wide and 9 inches high ? 20 ft. 

3. My house is 24 fc. wide, the ridge is 9 ft. liigher than the side 
walls, and the eaves project 1 ft. 6 in. beyond the sides of the house 
How wide is each side of the roof? 16 ft. 6 in, 

4. A ladder 39 ft. long reaches to the top of a buildiiv^, ^Vsssssv **aev 
foot stands 15 ft. fronj the building. How '^^^\i^\>aft\sv»^^M!kS^\ -^ 



324 . MENSURATION. 

5. From the top of a certain building, 36 feet liigli, to the opposite 
side of the street, is 164 feet. How wide is the street? 160 fU 

6. Two streets, one 48 and the other 64 feet wide, cross at right 
angles. What is the distance between the diagonal jcomers ? 

7. What is the side of a square whose diagonal is 50 feet? 

8. Round a cylinder 5 ft. 10 in. high and 1 ft. in circumference, a 
string is wound spirally from bottom to- top, passing 14 times round. 
How long is the string ? 

9. The slant height of a cone is ^1.8 inches, and the diameter of the 
base is 2.64 inches. How high is the cone ? 21,76 in, 

10. A pole 45 ft. high is supported by three guys attached to the 
top, and reaching the ground at the distances of 60 ft., 108 ft., ana 
200 ft. from the foot of the pole. What are the lengths of the rods? 

75 ft,; 117 ft.; 205ft. 

11. What is the circumference of a circle 8 feet in diameter? 

12. What is the length of the tire on a carriage wheel 5 feet in 
diameter ? 

13. What is the circumference of a lake 721 rods in diameter ? 

14 What is the girth of an oak log which is 32 inches through ? 

15. Fincf the diameter of a circle which is 33 rods in circumference. 

16. In a park is a fountain whose basin is 3ch. 201. in circumfer. 
ence. What is the diameter of the basin ? 

17. The extreme end of the minute-hand of a town clock moves for- 
ward 19 inches in 12 minutes. H6w long is the minute-hand ? 

SECTION III. 

613. By examining this diagram, we see ^ w n 

Ut. The diagonal AG divides the parallel- 
ogram into two equal parts; and conse- 
quently, the area of the triangle ABC is 
equal to one half the area of the parallelo- 
gram ^J?C2>, or to J of ^5x5(7. (See 188). 

2d. The areas of the triangles AFE and 
BFE are equal to one half the ar^as of the 
j>arallelograms AFED and BFEGy respectively ; consequently, trhe 
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area of the whole triangle ABE is equal to one half the area of the 
parallelogram ABGD^ or to the area of the triangle ABG, Hence 

L The a/rea of a triangle is equal to one half the a/rea of a pardUeUh 
gram having the same Ixjm and altitude; or 
IL To one half the 'product of its Ifose midtiplied hy its altitude, 

614. If in the rhombus ABGD, the line DE be D c 

drawn perpendicular to the base, and the part AED 
be placed on the opposite side, the line AD on BC, 
the figure EFGD will be a square. 

By the same process, the rhomboid will be re- -A. E B F 

duced to a rectangle. Hence 

The 'a/rea of any pa/raMdogram is equal to the product of the Txisi 
multiplied ty the altitude, 

615. If the right-angled triangles Aa>e and Bl>e 
be applied to the spaces Dde and Cce^ respec- 



..._...„, , \. 

tively, the figure abed will be a rectangle, equal ^j \ 




in area to the trapezoid ABGD^ because the a a b B 

side 2>(7 will be increased as much as the side .^^ is diminished ; 

AB-if GD 
AB-\- GD will equal db + cd; and aborcd will equal ^ • Hence 

616. Tfie a/rea of a trapezoid is equal to the product of one half the 
sum of its parallel sides mtdtiplied by its aK/itude, 

617. From what has been said in 613, 614, it is evident that 

I. The area of any polygon is equal to the sum of the a/reas of any 
set of triangles into which it man/ be divided; and 

n. The a/rea of a regular poh/gon is eqiml to one half the product of 
the periphery multiplied by the altitude of one of its equal triangles, 

618. Geometrical ^Principles, 

I. The area of a circle is equal to the product of one half the d/rewmr 
ference and one half the dia/meter ; or 

n. To one fourth the product of the circumference and dia/mj^er; or 

ni. To the produ^st of the square of the diameter multiplied by .7854. 

IV. The surface of a sphere or globe is equal to 4 times the area of a 
circle of the sa/me diameter, 

Y, The a/reas of similar figures are to ea/ih other as are the squa/res 
of any one of their similar dimensions. See MuBal 
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1. The base of a right-angled triangle is 12 inches, and the perx>ezi- 
dicular is 8 inches. What is the area % 4^ ^q. in. 

2. How many feet of boards will it take to cover the gable of a bam 
32 feet wide, the ridge being 8 feet above the plates?. 

3. The base of a triangle is 8 ft. 1 in., and its area is 2,861^ sq. in. 
What is its altitude ? 4 ft. ll in. 

4. The base of a rhomboid is 223 feet, and its altitude is 96 feet. 
What is its area? 

5. Find the area of a trapezoid whose sides are 9 and 17 inches long, 
and 13 inches apart. 1 sq.ft. 25 aq. in. 

6. How much lumber in^an inch board 12 ft. long, 16 in. wide at 
each end, and 8 in. wide in the middle ? 12 sq. ft 

7. What is the area of a circle 20 feet in diameter ? 

8. My horse is tied to a stake in the pasture, by a rope 11 ft. long. 
On how much land can he graze? S80.1336 sq.ft. 

9. The area of the bottom of a tin pan is 196 sq. in. What is its 
diameter? 15.79 in. 

10. How many square inches of map surface on a 15-inch school 
globe? 706.86. 

11. The slant height of a pyramid is 11 inches, and the base is 4 
Inches sqviare. How many square inches on the entire surface ? 

12. The periphery of the base of a cone is 40 inches, and the slant 
height is 38 inches. How many square inches are there on the lateral 
or convex surface ? 

Note. — ^The cone may be regarded as a pyramid of an infinite number of 
sides, and the periphery of its base as the sum of the bases of all the tri- 
angles which form its convex surface. 5 sq.ft. MO sq. in. 

13. What is the surface of a prism 18 ft. long and 21 in. square ? 

14. What is the surface of a round pillar 14 inches in diameter and 
80 feet long? 

15. How many feet of inch lumber in a box 6 ft. 6 in. long, 4 ft. 2 in. 
wide, and 3 ft. 2 in. deep, inside measurement ? 

* 

16. Two men start from the same place, at the same tima One of 
them travels south, at the rate of 3 miles an hour, and the other 
west at the rate of 4 miles an hour, for 7 hours. They then travel 
directly towards each other, at the rate of 3i miles an hour, till they 
meet. How many hours do they travel, and how many square miles 
do ibey travel round? 
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SECTION IV. 

619. The capacity of a prism or a cylinder ^ 7\^ 

4, 5, or 6 feet in length, is 4, 5, or 6 times as ^ /!l5==^ 

mnch as 1 foot in length of the same prism ^[H^^^^^^H 

or cylinder. (See 191.) Hence, ^^^^^Bl^ 

The capacity of a prism or cylinder is equal L 
to the product of the area of its "base mnUiplied i 
by its length, V ^^^^^^^3V 

Note. — Lumber 1 inch thick or less is sold by surface measure. If more 
than 1 inch thick, it is computed at this thickness ; ». «., the product of the 
surface measure in square feet multiplied by the thickness in inches, is the 
number of feet of lumber of standard thickness. 

620. Geometrical Principles. 

L The solidity of a pyramid is ^ that of a prism, cmd the iolidity 
of a cone ^ that of a cylinder, having the sams base and altitude. 

XL The solidity of a sphere is f tha;t of a cylinder whose diameter 
and altitude are, each, equal to the diameter of the sphere, 

m. The capacities of simHa/r solids are to each other as a/re the cubes 
of any one of their similar dimensions. See Manual. 

1. The ends of a prism 20 feet long are right-angled triangles, the 
two shorter sides of each of which measure 16 and 20 inches. Find the 
cubic contents of the prism. 

2. How many feet of timber in a log 31 feet long and 17^ inches in 
diameter ? 51,78 + . 

8. I have a cylindrical cistern 6 feet in diameter and 8 feet deep: 
What is its capacity in hogsheads? 26hhd, 54-05 -{-gal, 

4. The area of the base of an octagonal pyramid is 78 sq. ft., and its 
altitude is 19 ft. 6 in. What are its cubic contents ? 

5. What are the cubic contents of a cone 7 ft. in diameter at tha 
base, and 16 ft. 9 in. high ? 

6. Find the solidity of a 18*inch school globe. 

7. The capacity of a hollow globe of glass is 65.45 cubic inches. 
What is its diameter? 
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8. A leaden ball 1 inch in diameter .weighs -^ lb. How much does 
a leaden ball Synches in diameter weigh? ^^fi ^* 

9. A cast-iron ball 4 inches in diameter weighs 9 lb. What is the 
weight of a cast-iron ball 7 inches in diameter ? -^^f tb, 

10. A marble mommient consists of a pedestal 18 inches square and 
3 feet high, on which stands a pyramid 16 inches square and 7 feet 
high. What did it cost, at $16.25 per cubic foot ? $177.09. 

11. A log chain and 3| quarts of water fill a cubical box whose inside 
edge measures 8 inches. How many cubic inches are in the chain ? 

12. In a stick of timber 60 feet long, and 7 x 10 inches, there are 
how many feet, timber measure ? How many feet, board measure ? 

13. Find the contents, in timber measure and in board measure, of a 
stick of timber 18 ft. long, 12 in. wide, 15 in. thick at one end, and 10 
in. thick at the other. 

14. Find the side of the largest square stick of timber that can be 
cut from a log 2 feet in diameter. 17 inches^ nearly, 

15. How much wiQ the flooring for a two-story house 24 x 32 feet 
cost, at $40 per M., the flooring being 1\ inches thick ? $76,80, 

16. How much limiber in a stock of 9 boards 13 ft. long, 9 in. wide, 
and li in. thick ? ^^Hft. 

17. I wish to have built in my cellar, a cistern that shall hold 20 
hhd., and to have it a cylinder 5 ft. 10 in. in diameter. How deep will 
it be? 6ft.S,63+in. 

18. How much 2-inch plank must I buy for a 5-foot walk on the 
street sides of a comer lot 4x8 rods, the walk to be placed 2 ft. 6 in. 
from the fence ? And how much will it cost me, at $16 per M. ? 

19. In a granary is a bin 12f ft. long, 8 ft. 7 in. wide, and 6.4 ft 
deep. How many bushels of grain will it hold ? 

20. What is the capacity, in hogsheads, of a rectangular dstem 12 ft. 
long, 8 ft. wide, and 6 ft. 4 in. deep ? 

21. A laborer built a wall 5 rd. long, 6 ft. thick at the bottom, 2 
ft. thick at the top, and 5 ft. high, in 2 days, building 2 ft in height 
the first day. On which day did he lay the most wall? 

22. If a trough 6 feet long holds 12 pailf uls of water, how many 
pailf uls wiH a similar box hold that is 8 feet long. 

23. If a pint of wine will fill 16 cone-shaped wine-glaases, how 
many times will a gallon of wine fill a similar glass of 1| timee the 
diameter at the top ? J!^. 
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- 1. The quotient is 436^ J^, and tlie divisor is 735. What is the 
dividend ? 

^ 2. A cubic foot of water wei^^hs 62 lb. 8 oz. What is the pressure 
on 1 acre at the bottom of the sea, where the water is 1,000 fathoms 
deep? 

- 3. Find the prime factors of .5313. 

«. 4. The expenses of an excursion party, consisting of 8 gentlemen 
and 9 ladies, were $2.40 a piece, wl^ch were paid by the gentlemen. 
How much did each pay ? 

'^ 5. $.725 is what fraction of $1 ? 

^ 6. How many feet in .735 of a mile ? 

^ 7. If the cost of manu£ax;turing kip boots is $460 a pair, and they are 
sold at 25^ profit, what is the selling price ? 

* 8. If 33i lb. of tea cost $29^, how much will 12i lb. cost ? 

« 9. How much lumber in a stock of 12 boards 14 ft. long and 10 in. 
wide? 

^ 10. A grocer bought 7 doz. brooms ^ $2.25, and retailed them at 
$.31i apieco. How much did he gain on the lot ? 

* 11. One week, 2,230 barrels of flour, which cost $9.25 per barrel, 
were received at the port of Cleveland, and it was sold at the rate of 
$3.15 per sack of 49 pounds. What was the gain ? 

~' 12. How many pickets each 3 inches wide, placed 3 inches apart, will 
it take for a fence round a lot 4 x 10 rods ? 

* 13. What Is the shortest distance that is an exact number of times 
ft 1-ft. rule, a 2-ft. rule, a yard-stick, and a 10-ft. pole? 

14. At $3.25 per C, how many broom handles can I buy for $26.52? 

^5. After 4^ of a flock of sheep had been killed by dogs, and 68 
had been sold to a butcher, ^ of the original flock were left. How 
many sheep were in the flock at first ? 

•-^ 16. If 21 J bushels of oats are required to seed 9| acres, how many 
bushels will be required to seed a field of 17.2 acres? 

"" 17. How many sheets of tin, each 14 x 22 in., will it take to cover a 
Toof, each side of which is 30 ft. long and 18 ft. 4 in. wide? 
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"-18. A printer's price for business cards is $2.75 for the first hundred, 
and $1.25 per hundred for any number after the first hundred. How 
much will 1,500 cards cost ? 

"^ 19. A man, dying, leaves an'estate of $53,166, but it is incumbered 
to the amount of $17,496. His widow receives ^ of what remains after 
paying the incumbrances, and the balance is divided equally among 5 
children. What is the widow's share ? How much does each child 
receive? 

— 20. A fruit dealer pays $4.25 per bushel for 3 bushels of chestnuts, 
and sells them at $.10 a pint, tin measure. What are his profits ? 

* 21. What fraction equals .00096 ? 

^ 22. A grain buyer paid $1.40 per bushel for 2,380 bushels of wheat, 
and $.50 per bushel for transportation to New York, where he sold it 
at a loss of 20;^. How much did he lose ? 

23. If 25 cows average 9 quarts of nulk each, per day, through the 
year, and it is sold at an average of 7 cents per quart, -and the expenses 
of keeping and labor are $78 per head, what are the annual profits ? 

24 What wiU be the face of a sight draft on New York, that costs 
$664 in Louisville, Ky., exchange on New York being at 3}^ premium ? 

25. I invested one half of my capital in bank-stock, and the balance 
iu H.R. stock. I gained 11^ on the bank-stock, and lost 7i% on the 
H.R. stock, and my net gain was $175. How much was my capital ? 

"" 26. If I buy 1,600 bushels of oats in Iowa, at a net cost of $.56 per 
bushel, transportation included, and sell them in New York @ $.54 
how much do I gain ? 

27. A grocer paid $22.75 for a barrel of mess pork, and retailed | of 
it at $.12^ per lb., and the balance ® $.14. What were his profits? 

- 28. Portland, Me., is in latitude 43" 39' north, and L. Titicaca, on the 
same meridian, is in latitude 16^ 42' south. How many miles, air 
line distance, from Portland to L. Titicaca? 

29. A note at 8 mo. for $750, with interest, was discounted by a 
Boston bank, 3 months after date. What were the proceeds? 

.- 30. If three men can build a sidewalk 240 ft. long and 6 ft. wide, in 
15 days, in how many days can 5 men build a walk 180 ft. long and 4 
ft. wide ? 

31. A mechanic contracted to work a year for $40 per month, his 
wages payable at the end of each month. Nothing was paid him till 
the close of the year, when he received the whole amount, with Bji 
in terest. How much did he receive ? 
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*^ 82. A tax of $3^56 is levied on a Union school -district, whose 
assessed valuation is $493,125. What is the rate? 

*^ 33. In the above-mentioned district A's property is assessed at (750, 
B's at $3,850, C's at $1,600, and D's at $14,500. How much is each one 
of them taxed ? ^ . . 

"* 34. Memorandum : — ^Nov. 19, 1866, gave a note for $1,650, with 6% 
interest. June 18, 1868, paid $125 ; Oct. 25'?1868( paid $475. March 
4, 1»69, took up the note. How much was the last payment ? /^ v it^w 

•* 35. How many squares of flooring in a floor 44 x 75 ft.? 

. 36. In the right wing of an army there were 18,675 men, in the 
center 23,518, and in the left wing 11,498. The left wing was re-in- 
forced by 16,488 new troops, and the center by 3,486. The command- 
ing general then ordered 9,894 men from the left wing to the right, 
and 5,145 from the right wing to the center. How many troops were 
then in each division of the army ? 

"*37. A pile of 4rfoot wood 244 feet long and 5 feet high, was sold for 
$152.50. What was the price per cord ? 

-^8. What is the commercial weight of a nugget of gold that weighs 
8 oz. 3 pwt. 19i gr. ? 

"^9. A merchant sold broadcloth at 5^ less than the marked price, 
and yet made a profit of 25^. At what % advance on cost were the 
goods marked? 

"^40. A miller pays $1.45 per bu. for 225 bu. of wheat. If 4.5 bu. make 
1 bar. of flour, and he sells the ship-stuffe for $54.75, at what price 
per bar. must he sell the flour, to realize a net proflt of $10450 by the 
transaction ? 

*^41. A 100-acre farm is a trapezoid in shape, the shorter of the two 
parallel sides being 64.7 rods, and the longer 135.3 rods. How &r 
apart are these two sides? 

**42. A box of glass contains 50 sq. ft. How many panes in each of 
three boxes of glass, marked, respectively, 8 x 10, 9 x 16, and 10 x 18 ? 

'*43. For what amount must I draw my note, payable in 60 days, to 
obtain a discount of $250 from a Philadelphia bank ? 

X*44. A teacher receives a salary of $1,050, and 6^ of his expenses 
equals 20^ of his savings. How much does he save yearly ? 

-45. If the transportation of 51.2 tons of freight costs $268.80, how 
much should be paid for the transportation of 32} tons? 

'46. I paid \\i for an insurance of $1,075 on a building worth $1,500 
If the building should bum, what would be my losa^ 
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^ 47. A field, which is 3i times as long as it is wide, contaiiiB 22.4 
acres. What are its dimensions? 

7^48. A block of marble contains 54H cubic feet, and the length, 
breadth, and thickness are as 7, 4, and 1. What are the dimensions ? 
^49. i^mi. + 7^ rd. + § yd. = what distance ? 

50. A note for $356, dated Mar. 10, at 10 mo., with interest at 7^, 
was discounted at the American Exchange Bank of New York City, 
Aug. 25. What were the proceeds ? 

•* 51. A drover bought X35 head of cattle @ $23, and 147 head @ $19, 
and shipped them to New York, at a cost of $1,597. He sold 163 head 
@ $37, and the balance @ $31. Did he gain or lose, on the whole drove, 
and how much ? 

"^ 52. The latitude of Chicago is 41" 64' N., and Mobile is 7O63JW0 
miles S. of Chicago. Li what latitude is Mobile? 
N 53. I sold a horse for ^ more than he cost me, receiving $216 for him. 
How mtich did he cost me ? 

^ 54. A cannon-ball 15 inches in diameter weighs 456 pounds. What 
is the diameter of a 260-pound shot ? 

•" 55. A mechanic having $852.75, paid f of his money for a half-acre 
lot of land. How much would an acre cost, at the same rate ? 

56. A sixty-day note for $237.40, dated Poughkeepsie, N. Y., June 21, 
was discounted at the Second National Bank of Troy, June 28. How 
much money was received? 

- 57. How far is it fitom one of the lower comers to the diagonal upper 
comer of a room 20 ft. long, 16 ft. wide, and 12 ft. high ? • 

58. When it is 9 o'clock, A. M., at Cincinnati, 84** 24' west, it is 9 
o'clock 47 min. 12 sec, A.M., at Montpelier. What is the longitude 
of Montpelier? 

59. A farmer exchanged 2 bu. of beans @ $1.31i, for sugars at $.10 
and $.11 per lb., taking the same quantity of each kind. How many 
pounds of sugar did he receive ? 

< 60. What is the interest, in this State, on a mortgage for $490, for 1 
yr. 5 mo. 24 da. ? 

61. A and B were partners in business, with a capital of $1,250, of 
which A furnished $750. At the end of the first year A's share of the 
profits was $340.65, when B sold his interest to C for $637.50. At the 
end of the second year Cs share of the profits was $247.80, when he 
bought A's interest for $876.74. How much did A and B each make ? 
And how much had C invested more than he had realized ? 



\ 



MISCELLANEOUS PBOBLEMS; 333 

" 62. From the product of the sum and difTerence of 3.6 and 2.24, sub-^ 
tract the difference between the squares of 3.6 and 2.24. 

^63. A can build 50 rods of fence in 14 days, B can build it in 25 days, 
in 8 days, and D in 20 days. In what time can they build it, if they 
all work together ? 

^ 64. The product is J, and the multiplier is f of f of 19. What is the 
multiplicand ? 

^ 65. One day a boy boup^ht peaches at the rate of 3 for 4 cents, and 
sold them at the rate of 2 for 5 cents, and cleared $4.20. How many 
peaches did he buy and sell? 

^ 66. If each one of us breathes 30 cubic feet of air per hour, in how 
long a time will we breathe as much air as this school-room contains? 

^ 67. What is the equated time for the payment of $100 due in 6 mo., 
$120 due in 7 mo., and $160 due in 10 mo. ? 

-68. Pekin is in 118° E. longitude, and San Francisco is in 122** W. 
longitude. When it is noon at Pekin, what is the hour at San Fran- 
cisco? 

_, 69. The floor of a public hall 66 x 84 feet, is of boardd 14 feet long and 
6 inches wide, which are nailed with 10-penny nails, 8 to each board. 
Allowing 68 nails to a pound, how many pounds of nails are in the 
floor? 

^ 70. There are 22^ bricks to a cubic foot of brick wall. What part 
of the wall consists of mortar ? 

^ 71. How many bricks in the walls of a house 48 ft. long, 25 feet wide, 
and 18 ft. high, the walls being 1 foot thick, and allowing 2^^ for 
openings? 

-- 72. If 2i yd. of cassimere @ $1 J are worth %^ much as .7 of a ton 
of coal, how much is the coal worth per ton ? 

^73. When 8 eggs sell for $.25, what are they worth per dozen? 

74 What is the least common multiple of the fractions f, i, ^, 
audi? 

Note. — ^Beduce the fractions to least similar fractions. 

-^75. What is the least conmion multiple of 222, 104, 68, 54, and 34 ? 
What is the greatest common divisor of the same numbers ? 

— 76. The Oswego Starch Co. drew on a customer in Milwaukee for 
$1,275, at 60 days after sight. The bank charged i% for collecting, and 
required 2 days for transmission each way. Exchange on Milwaukee 
being at 1 J^ discount, what were the proceeds of the draft ? 
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77. At $.36 per sq. yd. for plastering, and $.76 per roll for paper, 
hanging, how much will it cost to plaster the walls and ceiling, and 
paper .the walls of a room 18 x 16 x 9 ft., making allowance. In paper- 
ing, for 2 windows, each 8 x 6 ft., and 3 doors, each 3 x 7 ft., the wall- 
paper being 1 ft. 6 in. wide and 7 yd. in a roll ? yj^ ^ . 

•^ 78. A 4-rod road extends along one end and one side of a femi which 
is 90.5 X 120 rd., the farm extending to the middle of the road. How 
much of the farm is in the road ? 

^ 79. How many days will it take a ship to sail from St. John's, New-. 
foundland, to Yalentia Bay, ^Ireland, a distance of 1,950 miles, if she 
sails at the rate of 9.5 knots per hour? 

*" 80. What length of a board 9 inches wide will make a square foot ? 

^ 81. At $13.50 per M., what is the value of a stock of 18 boards each 

14 ft. long, 16 in. wide at one end, and tapering to a point ? 

' 82. My agent in Toledo bought 5,000 barrels of apples @ $1.60, com, 
mission %^%, I sent him a draft for. the amount, which I purchased 
at i^ discount I paid $.30 a barrel to transport the apples to New 
York, and sold them @ $2.10. What were my profits ? i" v^ ^ \ 

-83. In a straight line between two 

buildings standing on opposite sides 

of a public square, is a post. The 

building. A, is 55 ft. high, and B 

64 ft. From the foot of the post to 

the base of the building, B, is 76 ft. ; 

from the top of the post to the top of 

the same building is 95 ft ; and firom the top of the post to the iop of 

the building. A, is 80 feet. What is the height of the post ? /^ 

84. What is the horizontal distance between the buildings ?y "/^v!/ 

85. What is the distance from the top of one huilding to the top of 
the other? 

86. The average diameter of the earth is 9,111 miles. How many 
square miles on its surface ? 

87. Find the number of cubic miles in the earth. 

^-. 88. If 6 masons build a pier 85 ft. long, 18 ft. high, and 4 ft. wide, in 

15 days of 8 hours each, how many masons will be required to build a 
pier ^ ft. long, 21 ft. high, and 5 ft. wide, in 12 days of 10 hours each? 

89. Divide an estate of $7,500 among 3 children,10, 12, and 15 years 
old, so that their respective shares, at 7^ interest, shall amount to 
the mmj sum when they are 21 years old. 
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90. A mortgfige for tl3;276, dated St. Lodib, Mo., Oct. 10, 1805, 
beais the following iudonemeDta : May 7, 1866, $1,800 ; Dec 11, IB66, 
(760 ; Jnne S3, 1867, $500; Not. 8, 1867, «850 ; Jaly 30, 1868, tS6a 
The mortgage wks takeu up Jan. 1, 18S9. What amoiint was then 
pudt 

91. What is the present Tulae of a paid-up le«ee baving 4 j-ears to 
TQD, if the property niU rent for f2,000 per annnm, money being 
worth 6 J compound interest? 

> 02. A carpenter, a mason, and a painter boilt a hoose, hy contract, 
for $3,000. Tlie carpenter worked 108 days, the mason 73 days, and 
the painter 45 days, and the materials need cost tl,77S. How much 
did each man receive for his h>bor7 

— 03. Last year my expenses, which wore 80* of taj last year's Income, 
equalled 99% of my expenses this year, and my income equalled 75% 
of this year's income. Last year I saved (480. Boir much do I save 
tittft year? 

94 A broker bought 1l6 shares of Esprem stock at 79^. He ex- 
changed 63 shares at 86 for U. B. 6-20'b at 111, and the balance at par 
for B.&. stock at 78. He aflerward sold the B-fUfa at 116i, and the 
R.R. stock at 73. IM he gain or lose, and how much ? 

1)5. Find the balance of the following account, and the equated time 
for its payment: 

Br. Geo. H. Thomas. Or. 
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.. .' 4 f. 


42 83 


Apr- 


7 




75 


00 


Mar. 


23 


" " 6 " 


169:33 


Mar 


23 


" " 


20 


00 


Apr- 


19 


" '• Caah, 


73jl9 


Joly 


7 


" Note, 


75 


00 


June 


e 


" "@30da. 


48 53, " 


29 


•■ Cash. 


25 


ou 






■ 




Aug- 


1(1 


« " 


50 


00 



06. A widow who is left with a daughter 10, and a son 8 years old, 
is to have the income of property that pays an annual rent of f 1,500 
aboire taxes and repairs, till the daughter is 21 years old The daugh- 
ter is then to hare the income, tilt the son attains his majority, when 
the property is to be his. How lanch is each one's interest in the 
property w<»th to-day, money being worth 6^ simple interest ? 
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ANNUAL INTEREST. 

A. In Vermont, a note or otlier written obligation containing the 
words "with interest annually," or "with annual interest," is a 
legal contract on the part of the maker of such obligation, to pay 
the interest on the principal at the end of each year, whether the 
principal or any part of it is due or not. If he fails to pay the in- 
terest when it becomes due, — i, c, at the end of each year, — ^the law 
allows to the holder of the obligation, in the nature of damages, 
simple interest on the unpaid yearly interests until they are paid ; 
but it does not allow interest on this interest. 

B. jinnuai Interest is the interest allowed when, by the 
terms of a note or other written obligation, interest becomes due 
and payable at the end of each year. 

€• The Vermont statute of 1866 provides that, when notes, bills, 
or other obligations draw annual interest, and any part or the 
whole of this interest remains unpaid — 

First. — " Tlie annual interetts that remain unpaid shall be mUbjeet 
to simple interest from the time they become diie to the time of final 
settlement j^"* and 

Second. — " If in any yea/r^ reckoning from the tims such annrwl 
interest began to accrue^ payments ha/oe been made, the amount of 9u£h 
payments at the end of such yea/r, tuiih interest thereon from the time 
of payment, shall be applied : first, to liquidate the simple interest that 
has accrued from the unpaid annual interests; secondly, to liquidate 
the anntud interests that ha/oe become due ; and thirdly, to the extin- 
guishment of the principal^ 

The practical applications of the several provisions of this law 
are properly embraced under two cases, namely : 

I. When no partial payments have been made ; and 
11. When partial payments have been made. 

Eutiered according to Act of Conj^ets, in the year 1878, by Hahpbb & BRoniiBf, 
in the Office of the Librarian of Congress, at Washington. 

15 
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No Partial Payments. 

FIBST METHOD. 

D. Ex. 1. A note for $850, with interest annually, was taken np 
at the end of 5 years. How much interest had ^rued ? 

BOLUn9N. 

Interest onprmcipal due at end of each yea/r^ $850 x .06= $51, 

" " " for 5 years, $51x5 =$255 

let yearly int. for 4 yr,, $51 x,24(=.06x4)= 12.24 



u u 



u a 4>/7 u u u o u 



u u 



2d *' " " 5" 5lx.l8{=.06xS)= 9.18 

Sd " " " 2'' 51x.l2\=.06x2)= 6.12 

" « Jfth " " " i " 51 X .06 = 3.06 

TotaHnterest, $285.60 

Explanation. — The interest due on the principal at the end of 
each year is $51 ; and in 5 years it is $255. The $51 of interest due 
at the end of the first year draws simple interest for 4 years ; the $51 
due at the end of the second year draws simple interest for 3 years ; 
the $51 due at the end of the third year draws simple interest for 2 
years ; the $51 due at the end of the fourth year draws simple 
interest for 1 year ; and the $51 due at the end of the fifth year 
draws no interest. The sum of the interest on the principal for 5 
years, and the simple interest on the $51 of yearly interest for 4 
years, 3 years, 2 years, and 1 year, is $285.60, the total interest 
required. 

Ex. 2. How much interest will accrue on a note for $850 in 4 yr. 
8 mo. 12 da., interest payable annually ? 

SOLUTION. 

4yr.8rru>. 12 dA.=28.2%=.282. 

Interest due on principal at the end of each year, $S50 x .06=$21. 

Interest on principal for 4 yr, 8 mo. 12 da., $350 x .282=$ 98.70 
** " 1st yearly int. for 3yr.8mo. 12 dd., $21 x .222= 4.662 
" " 2d " " " 2'' 8 " 12 » 21x.l62= 3.402 
" ''3d " « "i"^" 12'' 21x.l02= 2.142 
a u ^^ u u u s u 12 " 21 X .042 = .832 

H Totalinterest, $109.79 
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C From these two examples it will be seen that, when interest 
is payable annually, the total interest of any sum of money for any 
given time, is made np of the interest on the prirudpal /or the whole 
time. Olid the eimple interest on each yearns interest of the prineipdl 
from the time it is due unUlpaid, 

PMOBzmra, 

Interest being payable annually, what is the Interest 

1. Of $650 for 4 years ? $170,04, 

2. Of $1,376 for 3 yr. 9 mo. ? 

8. Of $287.50 for 5 yr. 4 mo. 15 da. ? $105,01, 

4 Of $3,125 for 2 yr. 11 mo. 20 da. ? What is the amount ? 

F. Thus far, the simple interest on each year's interest of the 
principal has been found by a separate computation. The whole 
amount of this simple interest may readily be found by one com- 
putation, as is shown in the next two examples. 

Ex. 1. A note for $850, with interest annually, was taken up 
at the end of 5 years. How much interest had accrued ? 

BOLUTIOK. 

Interest on principal due yea/rly, $850 x ,06 = $51, 

1 yearns interest draws simple int, for 4yr,-\-3yr,+2yr. + lyr,=10yr. 
Simple interest on 1 year's interest for 10 yr,, 

$51 X .60 (= ,06 X 10) = $ SO, 60 
Interest on principal for 5 yr,, $850 x ,S0 (= ,06 x 5) = 255 

Total interest, $285,60 

Explanation. — $51, the interest due at the end of the first year, 
draws simple interest for the second, third, fourth, and fifth years ; 
$51, the interest due at the end of the second year, draws simple 
interest for the third, fourth, and fifth years ; $51, the interest due 
at the end of the third year, draws simple interest for the fourth 
and fifth years; $51, the interest due at the end of the fourth 
year, draws simple interest for the fifth year ; and $51, the interest 
due at the end of the fifth year, draws no interest. 

From this we see that the same sum, $51, is at simple interest 
for 4 yr. + 3 yr. + 2 yr. + 1 yr., or 10 yr. in all. $30.60, the 
interest on 1 year's interest for 10 years, + $255, the interest on the 
principal for 5 years, is $285.60, the total interest required. 
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Ex. d. What is the interest of |850 for 4 yr. 8 mo. 12 da., interest 
payable annually ? 

BOLUnOK. 

Interest due on principal at the end of eack yea/r^ $350 x ,06 = $21. 

lit yea/r*9 interest drmos simpte interest for S yr, 8 mo, 12 da, 

U " " " " ''''2 8 12 

Sd " " " " " " 1 8 12 

4th " " " " " " 8 12 

Orl" " " " " " 8yr, 9 mo. 18 da. 

Simple interest on 1 yea/r^% interest for 8 yr, 9 mo, 18 da,^ 

$21 X .528 = $11,09 
Interest on principal for 4yr,8mo, 12 da,^ $350 x .282 = 98,70 

Tbtalinterest, $109,79 

0. When interest is payable annually, the total interest of any 
sum of money for any given time, computed by the First Method, 
is made up of 

1. T?ie interest on tJie principal for the whde time; and 

n. The simple interest on one year'^s interest for the sum of the 
periods of time the several yearly interests remain unpaid, 

PnOBLEMS, 

Interest being payable annually, find the interest of 

5. $376 for 8 years. $5247. 

6. $241 for 4 yr. 2 mo. 

7. $3,675.87i for 3 yr. 9 mo. 24 da. $913.90, 

8. $1,00046 for 5 yr. 3 mo. 16 da. Find the amount. 

SECOND METHOD. 

H. Ex. 1. A note for $850, with interest annually, was taken up 
at the end of 5 years. How much interest had accrued ? 

5 vr. — Ivr. ^ solution. 

Interest on principal f<yr 5 yr., $850 x .30 (=z .06 x 5)— $255 
Simple interest on this interest for 2 yr., 

$255 X .12(=:.06 X 2)= 30.60 

Total interest, $285,60 
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Explanation. — The interest due at the end of each year be- 
comes a principal, which draws simple interest for the remainder 
of the time. In this example we have $51 of yearly interest on 
interest 4 years, $51 on interest 3 years, $51 on interest 2 years, 
and $51 on interest 1 year; or $51 on interest 10 years in all 
Since the interest of $1 for 2 years = the interest of $2 for 1 year ; 
the interest of $1 for 3 years = the interest of $3 for 1 year ; and 
so on, we have 

Int. of $61 for 4 yr.=int. of 4 x $51, or int. of $204,for 1 yr. 



(( 


61 " 3 " 


=^ 


" 3x 


51," 


u 


153, " 


1" 


u 


61 " 2 ** = 


" 2x 


51," 


(( 


102, " 


1" 


u 


61 " 1 " = 






it 


51," 


1" 


u 


51 " 10 " = 


" 10 X 


$61," 


(( 


$510, " 


1" 


Int. of 6 X $61 for 1 of 10 yr. ] 














„(iIL- 


''■=)^yr.\ 


m ^^ 


" 2x 


255, " 


(( 


510, " 


1" 



The interest on the principal for 5 yr. = five times $61; ^ of 
10 yr. = 2 yr. ; and the simple interest on $51 for 10 yr. = the 
simple interest on 5 times $51 for ^^ of 10 yr. or 2 yr. But J of 

one year less than the given time | ^ ' """ — ^) = 2 yr., the tim^ 

for which all of the yjearly interest draws interest. We therefore 
subtract 1 from the number of years, divide the remainder by 2, and 
find the interest on $255 for the time indicated by this quotient, 
2 yr. Adding the two results, we have $285.60, the total interest 
required, the same as by the First Method, 

£x. 2. How much interest is due on a note for $350, at the end 
of 4 yr. 8 mo. 12 da., interest payable annually 

BOLUTIOK. 

>» yr. ~ i yr. ^ ^ ^ ^^^ ^^ ^ ^ ^^ ^^ ^ ^ ^^^^^ ^ ^^ 

Interest an principal for 4 yr., $350 x .^ (= ,06 x ^) = $8Ji, 
Simple interest on this int. for 2 yr. 2 mo, 12 da., $84 x ,162= J.1.09 
Interest on principal for 8 mo, 12 da,, $350 x .0^ = = 14.70 

Tot(d interest, $109.79 

Explanation. — Interest is due at the end of each year for 4 yr., 
making 4 times 1 year's interest. At the end of 4 years, the simple 
interest of the yearly interests is equal to tlie interest on 1 year's 

15* 
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interest of the principal for 8 jr., 3 yr., and 1 jr., or 6 yr. in all ; ». «., 
1 year's interest is at interest for 6 yr. ; or 4 times 1 year's interest is 

at interest for J of 6 yr., which is 1^ yr. But J of 4 yr. — 1 jr. = 
1 J. yr. = 1 yr. 6 mo., the time that all of the yearly interest for 4 yr. 
draws simple interest. The whole time being 4 yr. 8 mo. 12 da., 
the interest due at the end of each year for the 4 yr. draws simple 
interest for 8 mo. 12 da. more than this time, making 2 yr. 2 mo. 
12 da., the whole time for which we compute simple interest on the 
yearly interest accrued in 4 years. Proceeding as in the solution 
of the last example, we find the yearly interest on $350 for 4 yr. 
to be $84. We next find the simple interest on $84 for 2 yr. 2 mo. 
12 da. to be $11.09. We have now obtained $84, the interest on 
the principal for 4 yr., and $11.09, the amount of the interests 
accruing on the several yearly interests in the 4 yr. 8 mo. 12 da. 
We then compute the simple interest on the principal for 8 mo. 
12 da., and obtain $14.70. Adding these results, we have $109.79, 
tbe total interest required. 

J« When interest is payable annually, the total interest of any 
sum of money for any given time, computed by the Second Method, 
is made up of 

L The interest an the prine^i>alfor the yea/rs; 

n. 2%f dmpU interest on this interest for the period of time ex- 
pressed hy the months and days added to the quotient of the nwmJber 
if years less 1 divided by 2 ; 

And, when there are months and days in the given time, 
HL The interest on the principal for the months and days, 

rBOBIiJSMS, 

Interest being payable annually, what is the interest of 
9. $800 for 5 years? 

10. $124 for 4 yr. 8 mo. ? $38.69. 

1 J. $96.84 from Nov. 27, 1870, to July 10, 1874 ? 
12. $874,45 for 8 yr. 9 mo. 14 da. ? What is the amount ? $1,090,13. 

Solve the following problems by each of the methods now given. 

Interest being payable annually, what is the interest 

18. Of $272 for 3 yr. 8 mo. 8 da. ? 

14. Of $781.29 for 4 yr 15 da. ? $198.67, 
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16. Of $366 for 2 yr. 7 mo. 23 da. ? 

16. Of $100 from April 1, 1868, to July 10, 1876 ? $51.90. 

17. Of $6426 from Oct. 10, 1869, to the present time ? 

At amiiLftl interest, what is the amount 

18. Of $124 for 6 yr. 8 mo. ? 

19. Of $66.15 for 1 yr. 7 mo. 16 da. ? $71.65. 

20. Of a note for $620, dated Aug. 6, 1870 ? 

C-A.SJEC II. 

Partial Payments. 

K. By reference to the extract from the .Vermont law (see page 
837, C), we see that when partial payments have been made on 
any written obligation drawing annual interest, 

Mrgt, — ^Balances are to be computed to the end of each year in 
which a payment or payments are made. 

Second, — If the amount of the payment or payments at the end 
of the year in which they are made, does not exceed the simple 
interest due on the yearly interests accrued to the same time, it 
must be subtracted from this simple interest. The remainder does 
not draw interest, but at the date to which the next balance is 
computed, it is to be added to the simple interest due on the un- 
paid yearly interests. 

Third, — ^If the amount of the payment or payments at the end of 
the year in which they are made, exceeds the simple interest on the 
yearly interests, but does not exceed the sum of this simple interest and 
the yearly interests accrued to the same time, it must be subtracted 
from such sum. The remainder is unpaid annual interest, and draws 
simple interest to the date to which the next balance is computed. 

Fowrth, — If the amount of the payments at the end of the year 
in which they are made, exceeds the total interest then due, it is to 
be subtracted from the whole amount of the obligation. 

Ex. Face of mortgage, Oct. 1, 1866, $7,260. 

Feb. 1, 1868, $2,462.60 ; 
Jan. 16, 1869, ' 187.60 ; 
Oct. 8, 1871, 26 ; 
Jan. 16, 1874, 260 ; 
I June 1, 1874, 3,000. 

Settlemcp^'Jan. 20, 1876. What was the amount due f 



4 Indorsements, 
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SOLUTION. 

First Balance. Interyt on on- unpaid ywly PtinelpdsanA 

•^•■■•■■■wa paid InteresU, intemti. ^itMum^, 

7b Oct. 1, 1868,2yr. = 12j(= .18. 

2yr.— lyr. _^_^ 

5 ■ = o mo. = 856 = .08. 

Mortgage, $7,250 

Yearly interests on mortgage for 

%yr., $7,2eox.i2= $870 

Int. on these interests, $snOx.(»= $26,10 

Am'tqf interests due, 89 6,10 

AmHqf mortgage <a end of %dyr., $8,1A6.10 

Frovn Feb. Ito Oct.l, 1868, 

Smo.=4%=.(A, 
AnCt qf Ut payment for 8 'mo., 

$2,452.50x1.04= • 2,5,50.60 

Newprin., or unpaid bal. on mortgage, Oct. 1, 1868, $5,595,50 

Second Balance. 

To Oct. 1, I860, 1 yr.=65<=.06. 
Interest on new prin.for 1 yr., 

$5,596.50 X. 06= $335,73 

From Jan. 15 to Oct. 1, 1869, 

8 mo. 16 (;a.=4.2|5e=.042}. 
AmH of 2tf payment for 8 mo. 16 

da. {less than yearly interest 
. due), $187.50 x 1.042|= 195,50 



Bal. (f unpaid ann. int. and pHn., Oct. l,iaBS, $ 1^0, 2 3 $5,595,50 
Third Balance. 

7b Oct 1, 1872, 8 yr.=1856=.18. 

Syr.—lyr. _ . ^^ _«^_ ^ 
2 = 1 yr.=65»=.06. 

Yearly interests on prin.for S yr., 

$5,605.50 X. 18= 1,007.19 

Interest on unpaid yearly interests 
for^yr., $140.2& x.iB= $25 ,24 

Interest on accrued yearly inter- 
ests, $1,007. 19 X .06= 6 0.4 3 

Simple interest due on yearly in- 
terests, Oct. 1, 1872, $85,67 

From Oct. 8, 1871, to Oct. 1, 1872, 
11 mo. 23 da. =5.8t5<=.058|. 

AmH of M payment for 11 mo. ^ 

23 da. (less than simple int. due 
on unpaid yearly interests), 

$25x1.0581= 26,47 



Vv 



Unpaid balances, Oct.\,vm, $59.20 $1,147.42 ^?, 595, 50 
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pAiinfh Ralanna Interest on on- UniMld ^Mrly PrladpftU and 

■-3- ■^®""'' Daiance. p«id Intewtta. intemti. uiMmiU. 

Ur^cMlKikmce8br<d. forward, $59.20 $1,147.42 $5,695,50 
To Oct. 1, 1874, 3 yr.=l*<=.l«. 

-^ — s — =^— = 6 i?k>.=9^=.08. 

YeaHy irUereats onprin.farftyr., 

$6,606.60 X. 13= 671.46 

Interetton unpaid yeariy intend 

for 3.^., $1,147.48 x .13= 13 7.69 

Interest 'Vfi accrued yearly inter- 

eeta, $671.46x.08= 20.14 

Am*t of interests due, 2, OS 5. 91 

Total qfprin. and interests at end qfWiyr.y $7 ,63 1. 41 

From Jan. 16 to Oct. 1, 1874, 

8 mo. 16 da.=^%=.WSSS. 
From June 1 to Oct. 1, 1874, 

4 ino.=25<=.03. 
Amount of 4ih payment for 

81710. 16 da., 

$aS[>xl.04a6= $ 260.63 
Jm''tqf 6th payment for 

4 mo., $8,000 X 1.02= 3,060 



3,320.63 



New prin., or unpcdd bal. on mortgage, Oct. 1, 1874, $4^3 10.78 

Final Settlement. 

Fror.i Oct. 1, 1874, to Jan. 30, 1876, 

8 mo. 19 da.=iSk%=.(nSl 
Int. on new prin. for 

8 mo. 19 da., $4,810.78 x .018^= 78.31 



Amount due on settlement, Jan. 90,1B^5, $ 4y389 ,09 

Explanation. — ^At the end of the second year, the amount of the 
first payment exceeds the amount of the simple and yearly in- 
terests due (page 343, K, Third). We therefore subtract the amount 
of the payment computed from its date to the time to which the 
first balance is computed, from the amount of the mortgage com- 
puted to the same time ; and we have left $5,595.50, the balance 
unpaid at the end of the second year. 

At the time to which the second balance is computed, the amount 
of the second payment is less than the yearly interest due (page 
343, K, Second). We therefore subtract the amount of the second 
payment, $195.50, from the yearly interest due, $885.73, and we 
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have left $140.23 of unpaid yearly interests, and $5,595.50, the 
whole of the principal at the beginning of the year. 

At the time to which the third balance is computed, the amount 
of the third payment is less than the simple interest due on the 
unpaid yearly interests (page 343, K, First), Therefore we find, 
Ist^ The yearly interests on the principal to the time to which the 
third balance is computed, i,e.^ for 3 years ; 2d^ The interest on the 
$140.23 of unpaid yearly interests for 3 years ; Sd^ The interest on 
the yearly interests accrued since the date of the second balance ; 
Jfth^ The amount of unpaid simple interest due ; and 5^, The 
amount of the third payment to the time to wMch the third 
balance is computed. !N'ext subtracting this amount, $26.47, from 
the amount of simple interest due, $85.67, and then adding the 
unpaid yearly interests, we have left unpaid at the beginning of the 
next year, $59.20 of simple interest, $1,147.42 of yearly interests, 
and $5,595.50 of principal. 

At the time to which the fourth balance is computed, the sum of 
the amounts of the payments exceeds the amount of all the interests 
due (page 343, K, Third), We theretbre subtract the sum of the 
amounts of the payments computed from their respective dates to 
the date of the fourth balance, from the total amount of the mort- 
gage computed to the same date ; and we have left $4,310.78, the 
unpaid balance at the time to which the fourth balance is com- 
puted. 

As the final settlement occurs within the year following the date 
of the fourth balance, we add $78.31, the simple interest accrued 
at the time of final settlement, to $4,310.78, the principal, and we 
have $4,389.09, the required amount due. 

li. Upon the preceding facts and explanations are based the fol- 
lowing 

Itules for Computing Annual Interest. 

I. No Partial Paymients. 

FmsT Method. — 1. Oomjpute the interest on the principal for one 
year, 

2. Compute the interest on this interest for the sum of the times the 
sevei-al years' interests remain unpaid. 

3. Compute the interest on the principal for the whole time, 

4. Add the last two results. 
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Second Method. — 1. Sfubt/rcust Ifrom the nurnber ofyea/rs^ dwide 
the reTminder hy 2^ and to this quotient add the given montJis and days, 

2. Compute the simple interest on the principal for the yea/r%, 

3. G(ympvte the interest on this simple interest^ for the whole time 
f<mnd hy the first step in this Method, 

4. Compute the interest on the principal for the months and days, 

5. Add the last three results, 

n. Partial Payments. 

1, C<ympate the Ixdance or balances to the end of eo/ch yea/r in which 
a pa/yment is nCbde, 

2, Wtien the amount of the payment, or the sum of the amounts 
of the payments at the end of the year m which they are made, 
equals or exceeds the total interest due, 

Btitftract this amount from the sum of the principal and o/ccmed 
interests. 

The remainder will be a new principal. 

3, When the amount of the payment or payments at the end of 
the year exceeds the simple interest on the unpaid yearly interests, 
but is less than all the accrued interest, 

Subtract such amount from the sum of the simple and yearly in- 
terests due. 

The remainder will be unpaid yearly interest, and will draw 
simple interest to the time to which the next balance is computed, 
or till paid. 

4, When the amount of the payment or payments at the end of 
the year is less than the interest on the unpaid yearly interests, 

Subtract such amount from the simple interest accrued on the unpaid 
yearly interests. 

The remainder will be unpaid simple interest on unpaid yearly 
interests ; and it must be added to the simple interest accrued on 
the unpaid yearly interests at the date of the next balance. 

Notes. — ^1. The last balance mnst be computed to the date of settlement. 

2. The result obtained by the third step in the Second Method is the 
simple interest of the accrued yearly interests. 

8. Annual interest at any greater rate than 0% is illegal. 

4. For any time not exceeding 2 years, the amount of any sum is the 
same at annual interest as at compound interest. When the time exceeds 
2 years, the amount is less at annual interest than at compound interest. 
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2). What is the amount of a note for $600, which has ran 4 yr. 3 mo. 
; ,' IfS da., with interest annuallj ? $769,98. 

7o '^ •/ 2^*^ ^®*® ^^^ ^^^^> hearing date, Burlington, Vt., Oct. 9, 1870, was 
^ paid June 15, 1874, with annual interest What amount was paid ? 

23. To how much will $250 amount in 3 years, 1st. At simple in- 
terest ? 2d. At annual interest ? 3d. At compound interest ? 

24. Allowing annual interest for payment in advance, what debt 
due in 2 yr. 6 mo. will $500 cash pay to-day ? $578,60. 

25. What is the simple interest of the accrued annual interests of 
$2,000, for 3 yr. 7 mo. 20 da. ? $35,40, 

26. What is the difference between the amounts of $942 for 4 yr. 
6 mo., at annual interest and at compound interest ? $lJiS, 

27. Face of mortgage drawing annual interest, Jan. 15, 1868, $4,500. 
Payment of $2,000, June 1, 1871. Taken up, Jan. 1, 1873. What 
amount was due ? $3^810,28, 

28. Jan. 1, 1866, 1 gave my note for $5,000, with interest annually. 
June 1, 1868, I paid $500; May 1, 1871, I paid $1,000; and Oct. 1, 
1874, 1 took up the note. How much was the last payment ? $6,369,87, 

29. Memorandum :— Sept. 5, 1868, gave a note for $2,500, " with 
interest annually." Paid $125, Apr. 1, 1869; $475, Aug. 25, 1869; 
and the balance, Jan. 1, 1874. How much was the last payment ? 

$2,630,29, 

30. A mechanic bought a house and lot in Montpelier for $2,750, 
paying $1,000 down, and giving a mortgage for the balance, due In 
4 years, with interest annually. 1 yr. 6 mo. afterward he paid $842. 
What amount was due on the mortgage at maturity ? 

81. Nov. 7, 1867, a banker in Bennington loaned to a manufacturing 
company $10,000, at annual interest. June 28, 1868, $4^800 was paid ; 
and July 14, 1871, $3,750. What sum was due Jan. 3, 1874 ? 

32. Upon a note for $576, with annual interest, dated St. Johnsbury, 
Vt., March 14, 1870, there was paid Oct. 31, 1871, $50 ; and June 11, 
1872, $285. How much was due Sept. 25, 1873 ? $3U,Ji9, 

33. On a mortgage for $5,000, with interest annually, and dated 
Jan. 1, 1865, were indorsed payments as follows : July 1, 1868, $50 ; 
Nov. 1, 1869, $100 ; Dec. 1, 1870, $2,000 ; April 1, 1871, $25 ; Nov. 1, 
1871, $2,000 ; and June 1, 1874, $20. The mortgage was taken up 
June 20, 1875. How much was the last payment ? $3,842,14, 
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